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TELLS THE 
CLINICAL STORY 


a is believing in the treatment of 
vascular hypertension. Your own sphyg- e 
momanometer shows what Hepvisc can do e 
in reducing blood pressure. * 
Hepvisc is a synergistic combination of two . 
useful hypotensive drugs; namely, hexani- ° 
trate of mannitol and viscum album extract. e 
Clinical studies and also pharmacological © 
tests on cats show substantial reductions of * 
blood pressure with its use. « 
Hypertensive headaches are relieved by H 
Hepvisc. 
COMPOSITION 


Each tablet contains & 
mg. hexanitrate of 
mannitol and 50 mg, 
solid extract viscum al- 


bum. 

DOSAGE 
2 tablets three or four 
times daily as needed. 


Supplied in Bottles of 
50-500-1000 tablets. 


AVAILABLE AT ALL DRUG STORES 


Complete Literature and Professional Samples Sent upon Request 
ANGLO - FRENCH LABORATORIES, INC. 
75 VARICK STREET, NEW YORK 13, N. Y. 
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EXPERIENCES WITH VENOUS THROMBOSIS AND PULMONARY 
EMBOLISM, WITH SPECIAL REFERENCE TO 
ANTICOAGULANT THERAPY 


By Josern. B. Vanper Veer, M.D. 
P. T. Kuo, M.D. 
AND 


Davin S. MarsHALL, II, M.D. 
PHILADELPHIA, PENNSYLVANIA 


From the Department of Cardiology, Division of Medicine, Pennsylvania Hospital) 


Durinc the past decade the problem 

# venous thrombosis and pulmonary 
embolism has been the object of much 
interest and investigation. Many sig- 
ificant contributions including more 
ientific methods of treatment of 
thrombo-embolic diseases have been 
ade. In spite of these studies, a num- 
er of controversial points concerning 
ithogenesis, diagnosis and treatment 
ill require clarification. The purpose 
this report is: 1, to show the high 
idence with which thrombo-embo- 
m is seen among patients in a gen- 
il hospital; 2, to stimulate general 
rtness for venous thrombosis located 
tside of the lower extremities; 3, to 
ess the importance of maintaining 
effective prothrombin time level in 
tients under Dicumarol therapy; 4, 
compare the results of anticoagulant 
rapy with other methods of treat- 
nt; and, 5, to suggest a modified 
m of prophylactic anticoagulant 


program aimed at bringing the mortal- 
itv rate of thrombosis and embolism 
to a minimum. 


Material and Method of Study. Since Jan- 
uary, 1947, patients admitted to the Penn- 
sylvania Hospital with clinical evidence of 
venous thrombosis and, or, pulmonary 
embolism have been seen in emergency con- 
sultation by members of the peripheral vascu- 
lar section of the surgical department and 
cardiovascular section of the medical depart- 
ment. The method of treatment best suited 
for the individual patient was carried out. 


A total of 222 patients have been followed in 


a 27-month period. The cases are divided 
into 3 groups according to the method of 
therapy employed: 

Group |. PATIENTS TREATED WITH ANTI- 
COAGULANTS. The patients of this group were 
drawn largely from the medical, gynecolog- 
ical, obstetrical and a few from the surgical 
services. A majority of them required pro- 
longed periods of bed rest for their primary 
diseases. All of them were considered satis- 
factory risks for the treatment. More recently, 
because of the effectiveness of this therapy, 
we have recommended anticoagulants for 
most of the patients showing no obvious con- 
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traindications. Most of these patients received 
combined heparin and Dicumarol treatment. 
Group 2, PATIENTS TREATED WITH BILAT- 
FemoraL VeIN Lications. This group 
patients with fairly localized 
thrombophlebitis with or without varicose 


ERAI 
consists of 


veins, patients that were regarded as poor 
risks for anticoagulant therapy’.2%.5!1, and 
those who developed thrombosis and embol 
ism soon after a major operation where the 


still 


danger of serious hemorrhage’ was 
present 

Group 3. PATIENTS Not TREATED BY 
EITHER ANTICOAGULANTS OR VEIN LIGATION. 


This group consists of cases that died sud 
denly of massive pulmonary embolism with 
out clinical 
few ambulatory patients with 


previous evidence ot venous 


thrombosis, a 


NUMBER OF CASES DIAGNOSED 


Fic. ] The Incidence of Venous 


VEER, 


Thrombosis 
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blood taken at least 2 hours after the 
of intravenous heparin. In 4 patients, 
300 mg. doses of heparin in Pitkin’s men- 
struum with oral 
Dicumarol to prolong the time 
initial readings for a 
An attempt was 
between 
a control 


previous 
dose 
were given subcutaneously 
coagulation 
to about 3 times the 
period of 48 to 72 
made to keep the prothrombin time 


hours. 


35 and 55 seconds thereafter, using 


of from 13 to 15 seconds 


INCIDENCE OF THROMBOSIS 
The 
thrombosis and, or, pulmonary embo- 
lism among patients admitted to the 
Pennsylvania Hospit: il from the vears 


1944 through 1948 is prese nted graph- 


THE 
EMBOLISM. 


AND 


incidence of venous 


and, or, Pulmonary Embolism in Patients 


Admitted to the Pennsylvania Hospital 


small and localized thrombosis of the 


super- 
ficial veins, 


and a few patients in whom both 
types of therapy were contraindicated. 


The coagulation time 
ising the Lee-White modification of the 
Howell's method5®, and prothrombin time 
of the plasma by the Link-Shapiro modifica- 
tion of Quick’s test!9.75.76 were used to con- 
trol heparin and Dicumarol administration, 
respectively. After the initial coagulation and 
prothrombin studies were made, heparin in 
50 mg. doses was given intravenously every 
4 hours, with an initial dose of 200 to 300 
mg. of Dicumarol. The subsequent daily 
Dicumarol dose was determined according to 
the prothrombin time levels. Heparin admin- 
istration was discontinued as soon as the 
prothrombin time reached 30 or more seconds 
(about 20% of normal) in a 


of the whole blood 


specimen of 


ically in Fig. The sharp rise in the 
number of cases in 1947 and 1948 m: Ly 
be explained by a greater consciousness 
of these the 
staff. still a num 
ber 


conditions by medical 
There were, however, 
not diagnosed clinically 


and 13 of these died suddenly of mas 


of cases 


These fail 
the untreated 
Table Forty 0 
222 cases showed litt] 


sive pulmonary embolism. 


ures are included in 


group as shown in 
this series of 
or no clinical evidence of periphera 
venous thrombosis and in a few ¢ 
them the clinical evidence of thron 
bosis and embolism 


were overshac- 


VENOUS 
rABLE 1. TYPES OF TREATMENT IN 
222 CASES OF VENOUS THROMBOSIS 
AND, OR, PULMONARY EMBOLISM 


Treatment Cases Treated 
1. Anticoagulants (Heparin 

and Dicumarol) 127 
2. Surgical (Ligation with or 


without sympathetic block 


2 


or sympathectomy) 47 
3. Untreated: 

A. Undiagnosed 18 

B. Other reasons 30 


999 


owed by the signs and symptoms of 
their primary disease. 

One hundre d and fifty three (69%) of 
this series were 40 years of age or 
older. The distribution among the male 
and female sexes was 44.6 and 55.4% 
respectively. Forty-five per cent of the 
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no signs and symptoms of peripheral 
venous thrombosis when the accident 
occurred. The frequency with which 
the more common signs and symptoms 
of venous thrombosis and pulmonary 
embolism have been observed in 
this group of patients are listed in 
Table 

Sources OF PULMONARY EMBOLI 
OTHER THAN THE LOWER EXTREMITIES. 
It has been the general belief that 
nearly all pulmonary emboli have their 
origin in the deep veins of the lower 
extremities. A careful analysis of this 
series, however, suggests that the origin 
of the venous thrombi, in many of the 
so-called “silent” or “bland phlebo- 
thrombosis,” are to be found in regions 
proximal to the femoral vessels. The 


TABLE 2. ANALYSIS OF SIGNS AND SYMPTOMS OF 222 PATIENTS WITH 
THROMBO-EMBOLIC DISEASES 

Percentage Percentage 

Venous Thrombosis Positive Pulmonary Embolism Positive 
lenderness, legs 67.8 Pain in the chest 65.0 
Dilated superficial veins 56.3 Dyspnea 51.2 
Local swelling 54.9 Pulmonary physical signs 41.2 
Local pain 44.8 Hemoptysis 20.8 
Dorsi-flexion sign 35.8 Shock and Collapse 15.1 


cases were medical patients and 55% 


f them were post-operative, post- 
partum or post-traumatic _ patients. 
Since this study includes a number of 


ost-partum patients with thrombo- 
mbolic complications, some difference 
1 the figures between this and other 


ported series of cases*-5:20.38.85 js to 
expected. 
SIGNS AND SYMPTOMS OF VENOUS 


HROMBOSIS AND PULMONARY EMBOL- 
Mt. The clinical signs and symptoms 
venous thrombosis and pulmonary 
ibolism have been described and 
iply discussed by a large number 
observers?:4:16,20,22,23,29, 31,38,40,42,57,60, 
“7° We wish to point out that 40 
the 89 cases of pulmonary embo- 
m in this series, and particularly those 
3) who died suddenly of massive 
| \Imonary embolism, presented few or 


clinical and pathological evidences for 
this are: 1, Postmortem examination of 
4 of the fatal cases with massive pul- 
monary embolism, who showed patent 
femoral veins, revealed soft blood clots 
in the 


inferior vena cava, common 
iliac, iliac, hypogastric, and other 


veins in the pelvis. A fifth patient had 
multiple pulmonary emboli originating 
from internal jugular, subclavian, and 
innominate veins. 2, There were 5 
patients with pulmonary emboli subse- 
quent to bilateral femoral vein liga- 
tions. 3, Five patients developed retro- 
grade venous thrombosis from 10 to 
14 days after the episodes of pulmo- 
nary embolism had occurred. Veno- 
grams made in 2 of these patients soon 
after the embolization showed good 
visualization of the deep veins of the 
lower extremities. 4, Certain medical 
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and surgical conditions that are known 
to initiate thrombotic processes else- 
where in the body often favor the 
duction of “primary pulmon: iry em- 
bolism. These predisposing factors and 
the number of times they 
to be responsible for embolic complica- 
tions are listed in Table 3. 
ROENTGEN-RAY STUDIES. 
were made 


pro- 


were found 


Venograms 
65 (about 30%) of the 
patients in whom thrombosis of the 
deep veins of the legs was suspected. 
The roentgenographic findings were 
often difficult to interpret in the light 
of clinical signs and symptoms. The 
procedure does not seem justifiable in 
pé atients where a dik gnosis can be made 
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ot 


and a number of others 


no roentgenologic study because 
sudden death 
not adequately studied in the 
early phase of pulmonary embolism 
because of the condition of the patient, 


we must conclude that a roentgenologic 


were 


study is a valuable aid in the diagnosis 
of pulmon: iry embolism. The diagnostic 


wedge -shaped infarct shadows are 
often difficult to demonstrate**. For 
this reason, closer attention has been 


directed toward less specific roentgen- 


ological signs. Correlating these signs 


with the clinical picture, Carlotti and 


others?” have found only “a small per- 


centage of patients in whom normal 


lung fields were reported. 


by the clinical history and_ physical ELECTROCARDIOGRAPHIC CHANGES 
findings. This procedure, however, may PuLMONARY Only 5 
TABLE 38. CONDITIONS PREDISPOSING TO “PRIMARY” PULMONARY EMBOLISM 
Predisposing Factors N f Ca 
l. Fractures of the Pelvis and Femur | 
2. Arteriosclerotic Heart Disease with Auricular Fibrillation 
and, or, myocardial infarction a) 
3}. Prostatic and Bladde1 Operations j 
41, Pelvic and Abdominal Operations 17 
5. Post-partum 
6. Rheumatic Heart Disease with Auricular Fibrillation } 
Total 40 


be helpful in an occasional patient who 
presents certain diagnostic problems. 
On the basis of a limited experience, 
we agree with Allen, Takats 
and others that venograms are not nec- 


Loewe, de 


essary and cannot always be relied 
upon in the diagnosis of thrombo- 

An analysis of our data shows that 


42 of the 89 cases of pulmonary embo- 
lism had roentgenographic signs of pul- 
monary infarction, consolidation, ate- 
lectasis or pleural effusion. In a recent 
review of all the available roentgeno- 
grams, looking for localized areas of 
increased transparency which have 
been described by Westermark*®, 9 
additional positive cases were reported 
by the roentgenologists. If we take into 
consideration the fact that 13 cases had 


of the total 46 
embolism (10.8% 
trocardiograms were made, 


cases of pulmonary 
) in whom serial elec- 


showed the 


typical acute cor pulmonale pattern 
as described by McGinn and White 
Barnes, Durant and 


who showed of 
the 
generalized lowering 
of the voltage and depression of the 
RS-T throughout the 
and precordial leads, which were fairl 
characteristic of the pattern of acut 
myocardial ischemia®*'. It was of inte1 
that all of 5 recent cases o! 
pulmonary embolism in whom electro 
cardiograms were taken within a shor 
period after the onset of symptom: 
minor but definite changes other tha 


the classical right heart strain patter 


7 others symptoms 


shock and collapse, electrocardio 
gram showed a 


segments 


est in 
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were noted. The changes were transi- 
tory in nature and consisted of the 
development of an KS type of ORS 
complexes in the left arm “unipolar 
lead,” a prominent Q wave in lead IIL, 
and changes in the appearance of QRS 
complexes in the precordial leads. The 
details of this electrocardiographic 
study are being prepared for publica- 
tion. Two patients developed transient 
attacks of auricular fibrillation with the 
acute pulmonary episode which dis- 
appeared with clinical improvement ot 
the patient. 

EXPERIENCES WITH ANTICOAGULANT 
luerapy. All but 3 of the 127 patients 
tre ated medically received combined 


rABLE 4. VENOUS THROMBOSIS 
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relatively small doses of Dicumarol. 
Some bleeding from the respiratory 
and gastro-intestinal tracts probably 
contributed to her demise, although 
the primary cause of death was con- 
gestive heart failure. Another patient 
developed a second non-fatal pulmo- 
nary embolism during the course of 
continuous intravenous heparin admin- 
istration. The intravenous heparin had 
been temporarily interrupted in order 
to prevent a prolonged elevation of 
the coagulation time at a dangerous 
level. It was a few hours after the 
interruption that the episode occurred. 
This patient received further doses of 
the heparin and recovered. The results 
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SUMMARY OF TYPES OF TREATMENT 


Simpk 
Total Venous 

heray Cases Thrombosis 
Anticoagulant 127 78 
Surgical 147 33 
Lntre ited 1S 22 
otal 222 133 


Pulmonary Embolism 
with or without 


Peripheral 


Venous Embolism after 
Phrombosis Therapy Death 
19 1° ] 
14 5 
26 19 
SY 6 23 


Occurred early in the course of heparin therapy. 


One patient died during spinal anesthesia. 


heparin and Dicumarol therapy. These 
) patients were regarded as poor risks 
tor Dicumarol therapy and were given 
ieparin only. The details of the method 
{ administration and the control of the 
rothrombin and coagulation times 
ave been discussed in a previous 
mmunication’’. In patients who had 
initially elevated pro-thrombin 
me, a first duse of 200 instead of the 
ual 300 mg. of Dicumarol was given. 
here was 1 death in this group. This 
itient was seen early in the study 
id suffered from thrombosis of the 
ibclavian, jugular, and innominate 
ins with multiple pulmonary emboli 
d severe congestive heart failure. 

e was in a critical state when the 
rapy was begun. Her prothrombin 
ne quickly went out of control with 


of the various types of treatment used 
in this study are summarized in Table 
4 and Table 5. 

Tue PROTHROMBIN LEVEL NECESSARY 
FoR FuLt THerapy Errecr. Our experi- 
ence with Dicu..arol therapy in various 
thrombo-embolic conditions convinces 
us that a moderate prolongation of 
prothrombin time (25 to 30 seconds or 
about 20 to 30% of normal) is often 


TABLE 5. MORTALITY RATES OF PUL- 

MONARY EMBOLISM WITH VARIOUS 

TYPES OF THERAPY (EXCLUDING 
CASES OF SUDDEN DEATH) 


Type of Therapy Total Cases Death 
Anticoagulant 49 1 
Surgical 14 3° 
Untreated 13 6 
Total 73 10 


* One patient died during spinal anesthesia. 
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inadequate to produce the desired 
therapeutic effect or to prevent fur- 
ther embolic episodes. The clinical 
evidence for this belief is as follows: 
1, In an early study of patients with 
acute occlusion and myo- 
cardial occlusion receiving Dicumarol 
therapy, we encountered 4 instances of 
thrombo-embolic complications. The 
prothrombin times of these patients 
were between 25 to 32 seconds (about 
20 to 30% of normal). Additional doses 
of Dicumarol were given to raise the 
prothrombin time to between 40 and 
55 seconds (about 10% of normal) and 
further embolization occurred. 2, 
Eleven of this group of medically 
treated patients, most of them suffer- 
ing from chronic congestive heart fail- 
ure with nutritional deficiency, had 
initial prothrombin time readings of 
22 to 31 seconds (about 20 to 40% of 
normal). In spite of the existing hypo- 
prothrombinemia, these patients devel- 
oped venous thrombosis and pulmo- 
nary embolism. 3, Four patients with 
thrombophlebitis treated early in the 
course of the study were given inad- 
equate doses of Dicumarol. They did 
not show satisfactory clinical response 
until the prothrombin time reached 34 
or more (13% of normal or 
less). All 4 had a prolonged convales- 
cence with more pain and edema of 
the legs compared with others who 
received more prompt and adequate 
therapy. It seemed that the delay in 
recovery and the unsatisfactory end 
results were due to a continuation of 
a thrombotic process which might 
have terminated by more ade- 
quate therapy. It is our opinion that 
a significant number of patients show- 
ing a tendency to intravascular throm- 
bosis will be benefited only after the 
prothrombin time has been elevated 
and maintained with Dicumarol at 35 
to 55 seconds (about 10 to 13% of 
normal). 

COMPLICATIONS AND UNTOWARD ReE- 


coronary 


ho 


seconds 


been 
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ACTIONS WITH ANTICOAGULANT THER- 
apy. The intermittent intravenous 


method of administration of heparin, 
guided by studies 
was 
satisfactory and safe in our hands. One 


coagulation time 


before the first and second doses, 


patient developed a persistent eleva- 
tion of temperature during the period 
of heparin administration. A second 
patient developed severe pain, local 
tenderness, edema and ecchymosis fol- 
lowing one injection of 300 mg. of 
heparin in Pitkin’s menstruum. 

In spite of the fact that the pro- 
thrombin concentration of the major 
ity of this series of patients was main- 
tained at a relatively low level, only 6 
incidences of hemorrhage were ob 
served. Besides the fatality reported in 
the previous ‘section, there were 3 
patients with uterine bleeding, 1 pa- 
tient with profuse bleeding from a 
and 1 patient 
with hemarthrosis and epistaxis. These 


prostatectomy wound, 


5 patients responded well to intrave- 
K (72 


transtusions 


nous vitamin mg.) and whole 
blood (500 cc. of fresh 
blood). It has been observed that dan- 
gerous hemorrhage rarely occurs in 
patients who do not have an open 
wound when the prothrombin time is 
not elevated above 60 seconds (about 
5% of normal). Three patients com- 
plained of nausea and vomiting when 
taken meals. 
One patient developed spotty, ery- 
thematous, skin eruptions 
which cleared after the therapy was 
discontinued. 

FoLLOw-upP STUDIES OF THE TREATED 
Patients. Eighty-one (46%) of the 174 
medically and surgically treated pa 
tients were followed from 1 to 2! 
months after their discharge from th« 
hospital. Fifty-two (64%) of this grou 
of patients have been symptom fré 


Dicumarol was before 


macular 


and show no sign of venous insufl 
ciency in the affected limbs. A sens 
of heaviness and distention with 

small amount of pitting edema of tl 


q 
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legs was demonstrable in 26 of the 
Sl patients. All of these 26 patients 


were advised to use elastic bandages 
or stockings for support. Moderate to 
fairly severe degrees of residual venous 
and lymphedema were 
observed in 4 patients. 

Discussion. Although much attention 
been given to the early 
of thrombo-embolic  dis- 
s, it is apparent that this condition 
is still directly or indirectly responsible 
tor 


insuthcienc \ 


has recently 
recognition 


ease 


a substantial number of deaths in 


general hospitals. Before wide- 
spread prophylactic use of anti- 
can be made 


practical and available to post-opera- 
tive, post-partum, chronically ill, debil- 
itated, and bed-ridden patients, 
stant alertness and prompt treatment 
of suspicious cases of 
be practiced in order to 
reduce fatalities from pulmonary em- 


venous throm- 


hosis must 


holism. 


Unfortunately. 
of 299 


10 (18%) of this series 
cases developed pulmonary 
without the warning 
peripheral thrombophlebitis, despite 
onstant attention and inspection of 
Thirteen of this 


( mbolism signs 


lower extremities. 


roup of 40 cases died before any 
reatment could be instituted. This 
‘bservation is in accord with the re- 


ent autopsy finding of Dehlinger and 
and definitely sug- 
ests that a limited form of prophvlac- 
tic program should adopted for 
itients who, in our present knowl- 
to thrombo-embolic 


leimenschneider=* 
be 


lve, are prone 


plications. 


In reviewing the cases of the so 
illed “silent” venous thrombosis with 
rimary” embolism, it was interesting 


note that thev were all patients who 
ffered chronic heart disease, 
neralized carcinomatosis, injury and. 
operations in the abdominal and 
lvic regions. In each of the patients, 
re was reason to believe that the 

of venous thrombosis was either 


from 
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cardiac, abdominal or pelvic in origin. 
Definite pathological and clinical evi- 
dence was also presented to prove that 
the sources of the pulmonary emboli 
were proximal to the deep veins of the 
lower extremities. While it is true that 
there is a_ predilection of venous 
thrombosis for the lower  extrem- 
ities! we cannot concur 
with the opinion of Allen and Hamp- 
ton and Castleman that as high as 
95% of thrombi are located in the veins 
of the 144° On the basis of our 
observations plus the statistics on 
thrombus location published by other 
we 
are inclined to believe that many cases 
of “silent” or “bland phlebothrombosis” 
are cases similar to those under dis- 
cussion. This concept helps to explain 
some of the obscure sources of pul- 
monary 45.50.85, It may also 
explain the wide difference in the fig- 
ures published by various observers 
concerning the frequency with which 
the leg veins were involved in various 
series of cases; and the not infrequent 
occurrence of pulmonary embolism 
after bilateral femoral vein interrup- 


31,32 


legs 


58,62,65,81,85. 


embolism 


tions! 


The therapeutic value of heparin and 
Dicumarol in the treatment of throm- 
bo-embolic diseases has been estab- 
lished through the accumulated studies 
of a large number of  investiga- 
12,16,17,35,37,38,68,69 177,83 Heparin 
by virtue of its multiple actions on 
the coagulating, enzymic and other 
svstems of the blood, is indisputably 
superior to Dicumarol. However, the 
cost and difficulty in administration 
preclude its use in a number of pa- 
tients where a prolonged anticoagulant 
effect is desired. The principal action 
of Dicumarol is to inhibit prothrombin 
activity®'* and to exert only weak in- 
hibitory effects on other parts of the 
coagulating mechanism. These latter 
effects are detectable only by special 
laboratory  Neverthe- 
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less, the drug has been found to be 


useful in the treatment of thrombosis 
and embolism in a large number of 
cases studied, when the prothrombin 
the blood has been 
30% of normal. Al- 


majority of patients re- 


concentration of 
reduced to 20 to 
though the 
spond well to this moderate degree 
of reduction of prothrombin, further 
pulmonary emboli have been observed 
by us and in patients 
full effect” of 


Dicumarol. Eleven of our patients de- 


under the supposedly 


veloped venous thrombosis and pul- 
their 
prothrombin concentrations were from 


monary embolism while initial 
19 to 43% of the normal. In our opin- 
ion, an elevation of prothrombin time 
from 35 to around 10 to 
13% of normal) by the Link and Shapiro 
modification of Quick's non-dilution 
method should be secured for the full 


the rapeutic effect. 


55 seconds 


The hazards ot hemorrhage and re- 
treated by 
coagulant therapy were carefully ana 


actions in patients anti 


lvzed. The dangers were minimal and 
the figures obtained in this series were 
found to be similar to the reports of 


the other investigators’ 1 


hemorrhagic complications were eas\ 
to control with vitamin K blood 
transfusions, and mild drug reactions 


and 


rarely interfered with the proper treat- 
ment of the patient. 

Follow-up studies of 467 of the treat- 
that the’ end 
We wish 
to stress the importance of early and 


ed patients showed 


results were very satisfactory 
anticoagulant 


vigorous 


let to prese Tve the 


therapy in 
paten¢ v of the 
collateral venous and lymphatic chan- 


nels, so that chronic edema and ulcers 


can be reduced to a minimum 


Summary. | 


\ series of 222 


and 
pulmonary embolism is presented. Of 
these. 127 
heparin and Dicumarol 


cases of 


venous thrombosis with without 


patients were treated with 


VEER, 


MARSHALI 


) 


2. There were 9% of the patients 


older, and 45% 


were medical 


10 years ot 
of the total 
patients. 

3. In 40 
few or no 


age Ol 
number 
there occurred 
S\ mptoms ot 
before 


embolism 


p itients 
ind 


SIGHS 


peripheral venous thrombosis 
the 
Clinical 


proved that the 


onset of pulmonary 


and pathological evidence 
SOuUTCE ot the 


these 


was proximal to the deep 


pulmo 


nary emboli in many of patients 
veins ot the 
legs 


al total 
ot 46 patients w th pulmon irv embolism 


!. In only 5 instances 


in whom electrocardiographic studic 
were available, was an acute “cor pul 
monale pattern evident. In 5 other 


patients with electrocardiograms ob 
tained within hours of pulmonar 
embolization in RS pattern ot the 


ORS comple yes appe ired id iV] 

and as far as the 4tl ind 5th precordial 
i 

positions electrocardiographi« 


pattern was transitorv and usually di 
ired withir tew itter the 
cute episode 

5 Despite TiS ible igilance 

patients died suddenly from 
pult marv embolism before treaty 
could be instituted. It s iS rati 
to idopt 1 program 
ther D\ with t rt 
STIS eptible t it t< 
6 CC] ] recent 
th ntrat 1) 
yarol om ] 
about the desired eflect 
prolong and 1 tain the prothrombi 
time at 35 to 35 se s (ahout 10 ¢ 
13 ot nol rothr ( 
tration using | te 

1que ot p! t é teter 
he ent ll ts Vit thro ib 


nd thi } 
{ ( seases 
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TWO-YEAR FOLLOW UP REPORT OF PATIENTS WITH MILIARY AND 
MENINGEAL TUBERCULOSIS TREATED WITH STREPTOMYCINS 


By Paut A. Bunn, M.D. 
\SSOCIATE PROFESSOR OF MEDICINE, SYRACUSE UNIVERSITY COLLEGE OF MEDICINE 
SYRACUSE, NEW YORK 


(From the’ Veterans Administration 


Resutrs of therapy with strepto- servation of the group is now 23 
mycin for 100 consecutive cases of months (Tables 1 and 2). This report 
miliary and meningeal tuberculosis completes a 2-year follow up on the 
were reported a year ago, after 1 year group. 
of treatment!. At that time (June, Tue Deav. During the past year 4 
1948) 24 of the original 100 patients patients have died and 2 others are 
treated were living; one other had been — in terminal stages of tuberculosis. Two 
lost from the series and was presumed of the 6 are in the miliary series, 2 
to be dead. In May. 1949, 21 of the in the group with meningitis alone, 
100, including the displaced one re- and the remaining 2 are in the series 
cently relocated. lve, Svleg,! and the with combined miliary and meningeal 
iverage period of post-treatment ob- tuberculosis (Table 1; compare with 


TABLE 1 PR 


1RSEN STATUS OF 100 CASES OF MILIARY AND MENINGEAL 
PUBERCULA 


TREATED WITH S'PREPTOMYCIN (2-YEAR FOLLOW UP) 


(Compares with Table 3, first report!) 


Dead Living 

of Disease Total No No. % 
Miliary 19° 8 42 1] 58 
Miliary Followed 

by Meningitis i3* 13 100 0 0 
Miliary and Meningitis 

Combined 95 23 92 8 
Meningitis 13 35 SO gre 20 

100 79 21 
*In Table 3 of original report! there were 22 cases of miliary tuberculosis; 3 of these 


hsequently developed meningitis and have been reclassified. 
** One moribund—central nervous svstem relapse. 
*°° One moribund—pulmonary tuberculosis. 


) The following physicians generously supplied the complete data that comprise this report: 
D. N. Pickar, VA Hospital, Louisville, Ky.; Dr. R. H. Wichelhausen, VA Hospital, 
Vashington, D. C.; Dr. W. S. Schwartz, V A Hospital, Oteen, N. C.; Dr. S. T. Allison, 
\ Hospital, Rutland Heights, Mass.; Dr. T. S. Jennings, VA Hospital, Martinsburg, W. Va.,; 
’r. S. Fisher, Ft. Benjamin hecsinin, Ind.; Dr. P. J. Galante, VA Hospital, Whipple, Ariz.; 
’r. R. A. Goodwin, Jr., VA Hospital, Nashville, Tenn.; Dr. W. E. Rove, VA Hospital, 
ichmond, Va.; Dr. E. Dunner, VA Hospital, Livermore, og? ‘— R. A. G. Jones, VA 


ospital, Kecoughtan, Va.; Dr. R. W. Hille, VA Hospital, Bath, Dr. Roy Woodward, 
\ Hospital, Batavia, N. Y.; Dr. W. G. Lewis, VA Hospit: ul, W Py ks ‘alla. Wash.: = E. P. 
uer, VA Hospital, Dayton, O.; Dr. Arnold Shamaskin, VA Hospital, Hines, TIl.; .N. P. 


1umway, VA Hospital, Cleveland, O.; Dr. W. B. Tucker, VA Hospital, Minne cee ‘Minn.; 

J. D. _— VA Hospital, Van Nuys, Calif.; Dr. M. N. Pusin, VA Hospital, Staten Island, 
Y.; Dr. S. L. Zimmerman, VA Hospital, Columbia, S$. C.; Dr. S. J. Jacobson, Cumberland, 
L; Dr. J. W. Towey, Powers, Mich. 
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Table 


died with evidences of 


3, first report One individual 
recrudescence 
with 


of miliary tuberculosis together 


progressive, advanced, — pulmonary 


genito-urinary, and adrenal lesions 


Another in the original miliary series 
died as a result of an unrelated necrot- 
izing renal arteriolitis; at autopsy no 
active tuberculous lesions, miliary or 
otherwise, were found. One patient in 
the meningeal series died with active 
meningitis and encephalitis, these be- 
ing relapses of a previously diagnosed 
treated 


The other patient in this series is now 


and tuberculous meningitis 


in the terminal stages of advancing 
rABLE 2. SUMMARY‘OF TRI 
MILIARY AND, OR 
va 
N ft 1 
ot treatment 
lype of Disease Pts Month 
Miliary 1] 19-28 
23 5 
Meningitis S 20-27 
av. 22 
Miliarv and Menin 2 21-23.5 
gitis Combined wv. 22 
Miliary Followed 
by Meningitis 0 
Moribund 
pulmonary disease but has had no 


return of evidences of central nervous 
The fifth 


tuberculosis followed 


system _intection. patient. 
who had miliary 
by meningeal tuberculosis 2 vears ago 
developed an infectious central nervous 
system recidivation that proved fatal 
The last individual, still living, had a 
serious, and so far unresponsive, recur- 
rence of meningeal tuberculosis 14 
after first 
course of streptomycin given for com- 


months termination of a 


bined miliary and meningeal tuber- 
culosis. 
Seventy-nine of 100 patients have 
died since the institution of the study 
in the spring of 1946, and 2 others 
are expected to die shortly. Of these 


81 individuals, 76 have died, or are 


MENINGEAL TUBERCULOSIS 


their miliary and, or, 
ingeal tuberculosis; fatal relapses of 
the other 


to 


dving, of men- 


one or have been observed 
as long as vears after an 
initial “complete” remission. Three pa- 
tients have died and a fourth is dying 
of progressive, mainly pulmonary 
tuberculous disease. Only 1 patient has 
died of non-tuberculous disease. 

The time of death after 
of therapy is important in evaluating a 
Table 3 


vival record would be apprec iablv more 


institution 


treatment program The su 


impressive if those pati its who died 
within 2 weeks of commencing therapy 


were excluded from consideration. In 


ATMENT DETAILS OF 21 SURVIVORS 
MENINGEAL TUBERCULOSIS 


D it | if t 
t St 
N No. of 
105-150 0 
i\ 
LOO-1S5 15-102 
ay 136 iv. 67 
120-165 14-65 1° 
142 


the present series, 23 patients died 
during the first fortnight of therapy 
with streptomycin and the majority of 
these either had no response to treat 
ment, or the response was_ transient 
and evanescent. All patients surviving 
this period showed distinct improve- 
ment, although it was not maintained 
in 56 for one reason or another'. In 
32 patients the remission was only tem 
porary and, cd spite continued therapy 
relapse and death occurred in from 30 
to 120 days. After the fourth 
of treatment, 24 patients have died, but 


the number of 


month 


patients succumbing 


‘during any 30-day period has de 
creased progressively. All of these 24 
individuals had impressive clinical 


responses that were maintained for 


| 
I 
| 
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from | to 18 months after cessation of 
the first course of streptomycin and 
their recovery, during this period, was 
considered to be complete. There have 
not been sufficient studies upon the 
sensitivity of these patients’ tubercle 
bacilli to describe any relationship be- 
tween in vitro resistance to strepto- 
mycin and therapeutic response. 
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than 22 months. Since therapy aver- 
aged somewhat over 4 months, 18 of 
the 21 have lived for over 2 years 
from the onset of their illness and the 
remaining 3 for at least 23 months. 
(Table 2). 

Active tuberculous foci, from which 
the original hematogenous and, or, 
central nervous system dissemination 


PABLI MORTALIPY DURING AND AFTER TREATMENT OF MENINGEAL 
AND MILIARY TUBERCULOSIS WITIL STREPTOMYCIN 
ime of death of 79 cases of miliary and, or, meningeal tuberculosis in months after institution 


of treatment with streptomycin. 


(35 of 43). 


— Meningitis alone 
M06 Miliary alone (8 of 19). 


ee Miliary combined with or followed by meningitis (36 of 38). 


° Non-tuberculous death. 
°° Death from progressive tuberculous focus. 


Tue Livinc. The survivors deserve 
comment. Twenty of the 21 exhibit no 
evidences of active miliary or men- 
iiigeal tuberculosis at the present time; 
one has progressive pulmonary tuber- 
c.ulosis. 

\ll 21 patients have survived at least 

months after the end of treatment 
aid a majority have survived longer 


presumably occurred, exist in 7 of the 
21 survivors. One, in the terminal 
stages of pulmonary disease, has al- 
ready been described. Active lesions in 
skin, bone, and lung exist in the re- 
maining 6 patients; 3 of these patients 
have more than one active focus 
(Table 4). Although it is not possible 


to predict the eventual outcome of 


d 
\ 
f 
t 
1} 
n 
\ 
x0 
th 
ut 
1g 
e 
24 
| 
Ol 
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MILIARY AND 
any of these lesions, none of the 6 is 
at the moment dangerously active and 
it may be hoped that each will become 
arrested with proper therapy. Sixteen 
individual tuberculous foci in 14 pa- 
tients have become arrested during 
the period of this study; 4 patients 
had no apparent original focus. 

It seems important to examine the 
treatment schedule which the 21 sur- 
vivors followed (Table 2). It is not 
obviously different from that of the 
patients who died. The daily intra- 
muscular dose of streptomycin was 1.8 
gm. and this amount was administered 
for from 100 to 185 days: in cases of 
meningitis, the intrathecal dose was 


MENINGEAL 


TUBERCULOSIS 


not be stated. Although labyrinthine 
damage, present in 81% of the sur- 
vivors, interferes to a significant de- 
gree with their existence, it has not, 
by _ itself, the 
healthy individual’s return to work. 
Eleven patients (58%) have re- 
covered from miliary tuberculosis 
(Table 1). Six of these individuals 
(31.6% of the original 19) have re- 
turned to full-time work and have be- 
come reasonably secure economically. 


prevented otherwise 


Two others are in training programs 
within the Veterans Administration. 
Two patients are still hospitalized and 
bed 


active tuberculous foci. Eight patients 


one is at home in because of 


50 to 100 mg. injected 3 to 7 times (20%) with apparent “cures” of tuber- 
TABLE 4. ACTIVITY OF TUBERCULOUS FOCI IN 21 SURVIVORS OF MILIARY 
AND, OR, MENINGEAL TUBERCULOSIS TREATED WITH STREPTOMYCIN 

Miliary combined with 
Miliary (11 Meningitis (8 Meningitis (2) 
Original Focus Arr Act Arr Act Arr. Act. 
Sinus ] ] 0 0 0 0 
Genito-urinary ig 0 9 l 0 0 
Bone and Joint l 0 0 0 
Pulmonary 6 2 l 9 0 ai 
None 9 


* Two had 
retreatment, both are 
** Active Bone 


streptomycin. 


arrested. 
Joint 


now 


and tuberculosis 


active Genito-urinary disease 


being 


1 vear after first course of treatment. With 


retreated 2 vears after first course of 


ece . 
** Has received 2d course of streptomycin for active pulmonary tuberculosis. 


weekly. In the present series, no pa- 
tient of the 81 with meningitis sur- 
vived who did not receive at least 45 
separate intraspinal injections of 
streptomycin. As mentioned in the 
previous report, only t patients re- 
ceived “inadequate” intrathecal ther- 
apy; all died. It would be presumptu- 
ous to draw conclusions these 
observations but, as no_ irreversible 
harm was done with intraspinal ther- 
apy, it would seem that this adjunc- 
tive route of administering strepto- 
mycin is advisable. Central nervous 
system and, or, cranial nerve damage 


from 


is present in 18 (86%) of the 21 sur- 
vivors (Table 5). Whether it is due 
to the disease or to its treatment can- 


culous meningitis are free of evidences 
of central nervous system infection 
(Table 1). Four of these patients (9% 
of the original 43) are either working 
or are capable of doing so. Two pa- 
tients are receiving therapy directed 
at active tuberculous foci in the lung 
and are still hospitalized. Two patient: 
are incapable of working or of learn 
ing a trade because of central nervou 
system damage; both are blind an 
each is a “super vegetable.” Two pa 
the with 
miliary and meningeal disease are liv 
‘ing (8% of the original 38). Qne is on 


tients in series combine! 


the point of death from a meninges! 
relapse. The other continues to have 


_|_ 


BUNN: MILIARY AND MENINGEAL TUBERCULOSIS 131 


active and advanced pulmonary tuber- 
culosis and is totally incapacitated. 

Retreatment with streptomycin for 
miliary and meningeal tuberculosis 
has not been necessary in any one 
of the survivors (Table 2). At least 
4 have received second courses of 
streptomycin for persistent active foci 
or for prophylactic purposes during 
operative procedures, but in none has 
there been evidence of hematogenous 
redissemination or recurrence of cen- 
tral nervous system infection. 


rABLE 5. TOXIC 
SURVIVORS OF MILIARY AND, 


death. If this be true, antibacterial 
therapy will never be sufficient and 
some other adjunctive agent will be 
necessary. 

2. There is a marked difference in 
survival rates among the 3 major 
forms of fatal tuberculosis included 
in the series. Acute disseminated mil- 
iary tuberculosis can be “cured” in 
somewhat over 50% of the cases (Table 
2). In instances in which meningitis 
exists alone, about 20% survive. Few, 
less than 10%, of cases with combined 


REACTIONS OR SEQUELAE OF DISEASE EVIDENT IN 21 
OR, MENINGEAL TUBERCULOSIS 


TREATED WITH STREPTOMYCIN 


Miliary (11) 


loxicity Mod. Severe 
Labyvrinthine 4 5 
Deatness 2 
Central Nervous 
System Damage® 0 0 
None 2 


* Blindness, dementia, paraplegia. 


TABLE 6. 


Miliary combined with 


Meningitis (8 Meningitis (2) 


Mod. Severe Mod. Severe 
4 3 0 1 
l l 0 0 
0 2 0 0 
1 0 


PRESENCE OR DEVELOPMENT OF MENINGITIS IN SERIES OF 


57 CASES WITH MILIARY TUBERCULOSIS 


[ype of Disease 
Miliary Alone (no meningitis) 
Miliary and Meningitis Combined 
a) combined at start of treatment 
b) developed during or after treatment 


Summary and Conclusions. Of 100 
itients with miliary and meningeal 
iberculosis treated with streptomy cin, 
| are living after 19 to 28 months. 

In considering this series of 100 
ises, 5 points bear mention: 1. Too 
tle information has been gathered 
om autopsy specimens. If strepto- 
vein is to be used more effectively, 
detailed knowledge concerning 
uses of death is essential. It would 
spear that either severe encephalitis 
deg ‘generative and obstructive hydro- 
phalus has been the usual cause of 


Total Dead 
No No. % 
19 33 8 42 
38 67 
25 23 92 
13 13 100 
57 100 44 7 


miliary and meningeal tuberculosis 
will survive. 

3. One danger to the survival of 
individuals with miliary tuberculosis 
is the development of meningitis. Ap- 
proximately two-thirds of patients with 
miliary tuberculosis either have de- 
veloped or will develop this complica- 
tion (Table 6), and when it occurs, 
the chance of recovery is markedly 
diminished. Since it is desirable to 
treat meningitis as soon as possible 
after its development, it is recom- 
mended that diagnostic lumbar punc- 


f 
» 
o 
ra 
t 
“ail 
ve 
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tures be performed at routine periodic 
intervals, in individuals being treated 
for miliary tuberculosis. 

4. No series of cases can be safely 
evaluated for at least 2 years after 
the end of a treatment period. The suc- 
cess of therapeutic regimens is grossly 
overestimated if patients dying within 


weeks after the start of treatment 
are excluded or if evaluation is made 
after only 6 months of observation. 


Survival rates in the present series of 
cases are almost doubled if this is done 
(Table 3, first report', Tables 1 and 
3 this report). 

5. A significant advance in the man- 
agement of these fatal forms of tuber- 


MENINGEAI 


rPUBERCULOSIS 


culosis has been accomplished. The 
this 


been streptomycin. It is conceivable 


basic ingredient in success has 
that with further manipulation of dos- 
age schedules further gains can be ex- 
pected with this drug. A more likely 
approach for continued advancement 
seems to be in the intelligent use of 


adjunctive materials: fibrinolysins 


(streptokinase ), anticoagulants, acces- 


sory antibacterial agents (sulfones, 


para-amino-salicylic acid) and possibly 
other mechanical or surgical measures. 


better 


material’ is 


It is hoped of course, that a 


and more tuberculocidal 


forthcoming 
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THE EFFECT OF DIBUTOLINE SULFATE ON INTERDIGESTIVE 
GASTRIC SECRETION OF PEPTIC ULCER PATIENTS 


By STANLEY H. Lorper, M.D.* 


AND 


THomas E. M.D. 


PHILADELPHIA, 


From the 


PENNSYLVANIA 


Gastrointestinal Section [Kinsey-Thomas Foundation] of the Medical Clinic, 


Hospital of the University of Pennsylvania ) 


THE purpose of this communication 

to report the results of a study of 
the effect of dibutolinet. (dibutyl- 
urethane of dimethyl-ethyl-B-hydroxy- 
ethyl ammonium sulfate), an atropine- 
like compound, on the gastric secretion 
{ peptic ulcer patients. The study 
was made in search for a drug that 
would effectively inhibit night secre- 
tion in such cases. 

Dibutoline was synthesized by Swan 
ud White? !*. They also described its 
ction as a mydriatic and cycloplegic. 
\ depressed action on tonus and an 
inhibitory the contraction 
vaves of isolated strips of smooth 
iuscle of the rabbit and of intestinal 
loops of the dog were demonstrated by 
and White?. Peterson 
Peterson® in somewhat similar 
periments concluded that the drug 
direct inhibitory action on 
100th muscle as well as an atropine- 
e effect. They also noted a depres- 
m or inhibition of insulin-induced 
istrie hyperrmotility in man following 
beutaneous injections of 0.65 to 10 
of the drug*. Cummins et all. 
ported the drug to be an effective 
asmolytic” agent in a variety of 
‘ical conditions when administered 
ramuscularly in doses of 5 to 10 mg. 


effect on 


l'eatherstone 


iS a 


* Present address: Fels Research 


Iphia, Pa. 


Institute, 


le mark dibutoline changed to “dibuline.” 


as often as every 3 to 4 hours. Mar- 
quardt and his associates? were able 
to produce partial inhibition of _his- 
tamine-stimulated gastric secretion in 
pouch dogs with 10 mg. doses of the 


drug. They also administered 10 mg. 
doses subcutaneously to 5 ulcer pa- 
tients and noted either a depression 
or a complete suppression of acid 


secretion for periods not exceeding 1 
hour. 


Procedure. Twenty-seven experiments were 
made on 22 patients, all but one of whom 
had a roentgenologically proven peptic ulcer. 
In the exception, Case 12, the presence of 
in ulcer was suspected because the patient 
complained of epigastric pain that was 
relieved by food or alkali; Roentgen examina- 
tion revealed secondary evidence of an ulcer 
with and irritability of the 
duodenal cap, but no ulcer crater. 

Under fluoroscopic observation a Levin 
tube (No. 16 French) was introduced into 
the gastric antrum of the fasting subject and 
the gastric residuum evacuated. With the 
patient in a semi-recumbent or sitting posi- 
tion, constant suction was applied and 10 
minute samples of gastric juice were col- 
lected. He was turned frequently in order 
to evaculate gastric juice as completely as 
possible and was instructed not to swallow 
saliva. After initial “basal” collections over 
a period of 40 to 60 minutes, the drug was 
administered subcutaneously in doses of 10 
to 60 mg. and samples of gastric juice were 
collected until the volume of the secretion 


tenderness 


Temple University School of Medicine, Phil- 


We are indebted to Merck & Co. Inc., Rahway, N. J. for generous supplies of the drug. 
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approximated that of the basal period. The 
response was judged by comparing the vol- 
umes of juice aspirated during comparable 
time intervals. Free and total gastric acidity 
were determined by titration with N/50 
NaOH, using Tépfer’s solution and _phenol- 
phthalein as indicators. 


Results. A. Volume. The drug, when 
administered subcutaneously in doses 
of 20 to 60 mg., produced a marked 
diminution in the volume of gastric 
secretion (Tables 1 and 2). The aver- 
age decreases in volume for the 
40, 50 and 60 mg. duses were 76 (range 
56 to 85), 77 (53 to 94), 82 (74 to 90) 
and 62 (35 to 84) %. Doses larger than 
30 mg. were not correspondingly more 


120) 


DIBUTOLINE 


IN CC 


ACIDITY IN UNITS 


VOLUME 


PEPTIC ULCER PATIENTS 


tric secretion for the 30, 40, 50 and 
60 mg. doses averaged 45 (range 20 
to 70), 1l (0 to 40), 27 (10 to 40) 
and 27 (0 to 60) minutes. An example 
of marked inhibition of secretion is 
shown in Figure 1. 

B. Acidity. The titratable gastric 
acidity was not consistently altered 
during the period of decreased volume 
of secretion induced by the drug 
(Table 1). In 14 instances beg acidity 
was apparently decreased, > appar- 
ently increased (Fig. 2), while in 8 
no significant occurred. The 
total output of hydrochloric acid 
(mg.) was decrease d in all instances, 
mainly as a result of the decrease in 


— VOLUME 
FREE aciolry 


° 10 20 BW 40 50 60 70 80 90 100 110 120 130 140 150 160 to 1#0 190 200 210 220 230 240 250 260 270 280 280 300 


Fic. 1. Prolonged decrease in volume 
subcutaneous injection of 30 


effective. The effect on _ secretion 
usually occurred within 3 to 10 min- 
utes after injection and lasted from 
40 to 220 minutes. The duration of 
the period of partial to complete 
inhibition was not lengthened by doses 
greater than 30 mg. and ave raged 122 
(range 80 to 200), 89 (40 to 220), 93 
(90 to 100) and 93 (60 to 110 minutes, 
respectively, for the 30, 40, 50 and 60 
mg. doses. The drug appeared to inhibit 
gastric secretion completely in 18 of 
27 experiments during one or more 
10 minute collection periods. The 
longest period of apparent complete 
inhibition of gastric secretion was 70 
minutes. Complete suppression of gas- 


MINUTES 


and free acidity of gastric secretion following 


mg. of dibutoline (Case 18). 


volume. The apparent decrease in 
secretion of free hydrochloric acid fol 
lowing the 30, 40, 50 and 60 mg. doses 
averaged 77 (range 63 to 96), 74 (3 
to 100), 88 (77 to 96) and 72 (16 to 
100) % (Table 1). 

C. Side Effects. Mydriasis, cyclo- 
plegia and xerostomia were experi- 
enced by all subjects given the drug. 
Paralysis of accommodation, not a!- 
ways complete, usually lasted 2 to 4 
hours, somewhat longer than the effect 
on gastric secretion. Dryness of tl 
mouth usually occurred simultaneously 
with the diminution of gastric secre- 
tion. No other untoward effects were 
observed or complained of. 


1104 
100 
90 
| 
|: 
\ 
20 
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IN CCG 
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Uleer Site 
Duodenum 
Stomach 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Jejunum 
Duodenum 
Jejunum 
Duodenum 
Duodenum 
Duodenum 
Stomach 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 
Duodenum 


100 


MACHELLA: 


PEPTIC 


ULCER 


OF GASTRIC SECRETION 


Dose 


in 


mg. 
10 
20 


30 


40) 
0 


50 
50 
50 
60 
60 
60 


Duration (in minutes 


of entire 

period of 

dimin. vol 

of secretion 
0 
70 
SO 
100 
140 
200 
40 
50 
60 
60 
80 
SO 
90 
90 
90 
90 
110 
110 
120 
220 
90 
100 
90 
110 
60 
110 


decreased; O** 


DI BUTOLINE 


- 


of apparent 
total inhibi- 
tion of secre- 

tion 

0 

20 

20 

20 

70 

70 


40 
0 
20 


60 


no effect; I*** 


- 


PATIENTS 


EFFECT OF DIBUTOLINE ON VOLUME AND ACIDITY 


Percentage depression 
of gastric secretion 


volume 
17 
90 
85 
81 
5S 


76 
91 
66 
78 
69 
94 
83 
74 
90 
35 
67 


increased 


HCl 
35 
91 
96 
75 
63 
76 
70 
82 
50 
87 
98 


mq. 


---. VOLUME 


FREE ACIDITY 
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Effect 
on free 
acidity 
D* 
D 
( * 


MINUTES 


Effect of a subcutaneous injection of 30 mg. of dibutoline on gastric secretion. The 
free acidity increased despite a diminution in volume of secretion (Case 9A). 


10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 {70 180 190 


|_| 
Vo Age 
2 M 5a 
M 25 
M50 30 
M538 30 
6 30 8&2 
7 M35 +0 0 66 
8 M 40 10) 90 
Ya M 40 10 0 79 I 
10a M 45 10 0 85 D 
1] M 37 89 
10b M +0 0 65 49 0 
12 +0 0 85 100 
13a M/39 40 0 53 3 I 
ISb M 39 10 20 62 50 I 
14 M 67 10 88 D 
15 M /37 10 10 91 
16 F/38 | 10 87 D 
17 F 40 10 100 0 
9b M 40 th 0 54 oO 
Is M /41 40 20 100 D 
19 M (24 10 86 O 
0a M /37 30 77 D 
Ob M /37 96 D 
2] M/42 | 16 I 
22 M /45 100 D 
M 40 | 100 O 
| 
LAI 
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LD. Comparison with Atropine. Three 
of the subcutaneous 


injection of 2 mg. of atropine sulfate 


patients given a 


iad an average diminution of secretion 
of 67% (Table The duration of 
iction of atropine averaged 133 min- 


3). 
utes—approximately 35 minutes longer 
than that of dibutoline. 

KE. Effect on Peptic leer Pain. Six 
patients who were experiencing ulcer 
the dibutoline 


pain at time was 
injected experienced complete relief 
from 3 to 10 minutes. The duration 


of the period relief of pain paral- 


leled the depression of gastric secre- 


PEPTIC 
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drug, if used by injection, should have 
a more prolonged action. It may be 
possible to combine the drug ‘with 
some substance which will prolong its 
absorption and hence its action. 

Our observations would tend to con- 
firm the findings of Marquardt et al.* 
who compared the effects of 10 mg. 
of dibutoline and 1 mg. of atropine 
sulfate gastric secretion. In our 
patients the more prolonged inhibitory 
action of dibutoline was probably due 
to the relatively larger doses used. 

The side effects of dibutoline ap- 
peared to us to be less severe than 


on 


tion. those of atropine. The xerostomia was 
rABLI EFFECT OF SUBCUTANEOUS INJECTION OF 2 MG. OF ATROPINE ON 
VOLUME AND ACIDITY OF GASTRIC SECRETION 
Duration (in minutes 
of entire of apparent 
period of total inhibi- Percentage depression Effect 
f S dimin. vol tion of secre- of gastric secretion on free 
\ Uleer Site of secretion tion volume mg. HCl acidity 
M85 Duodenum 140 30 $1 87 D* 
M 41 Duodenum 140 0 76 93 D 
M40 Duodenum 120 SO 5 34 D 
Average 133 20 64 71 


* Decreased 


Comment. The ability of dibutoline, 
20 to 60 mg., to produce 
in the of inter- 
sestive gastric secretion was consist- 
tly The in 
lume of secretion averaged approxi- 
itely 75% for an average period of 
minutes. The inconstant effect in 
the titratable acidity of the 
retion, similar to that reported for 
opine’, is not surprising in view of 
fact that the inhibition of secretion 
not complete. It would seem, there- 
e, that the relative brevity of the 
yressant action of dibutoline on gas- 
secretion would indicate that it is 
the ideal drug for depressing noc- 
ial gastric secretion of peptic ulcer 
Repeated injections of the 


The ideal 


doses ot 


decrease volume 


demonstrated. decrease 


ring 


lents. 


¢ would be necessary. 


less severe and not so prolonged; we 
observed no central nervous system 
excitation despite the relatively large 
doses used. Atropine, however, has the 
distinct advantage of being —. 
orally while dibutoline is re egarde 
relatively ineffective when so a 
istered2, 

Though dibutoline was effective in 
abolishing peptic ulcer pain of mild 
to moderate severity and the relief 
from pain paralleled the depression of 
gastric secretion, one should not con- 
clude that the relief from pain was 
caused by the inhibition of gastric 
secretion. The ability of the drug to 
inhibit gastrointe ‘stinal motor activ- 
ity?-5.¢ ond to relax spasm is acknowl- 
edged. 

Summary. 1. 


The effects of dibu- 
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toline on the interdigestive gastric 
secretion of 22 subjects with peptic 
ulcer is described. 


9. Its subcutaneous administration 


in doses of 20 to 60 mg. produced a 
marked 
gastric secretion. 

3. The of 


secretion averaged 96 minutes for the 


diminution in the volume of 


duration inhibition — of 


30 to 60 mg. doses. 


PEPTIC ULCER PATIENTS 

4. The effect on the degree of gas- 
tric acidity 
the total secretion of free hydrochloric 


was inconstant, whereas 
acid was decreased in all instances. 

5. Side 
xerostomia, mvdriasis and cycloplegia 


effects encountered were 
These were not especially troublesome 
except for the transient blurring of 
vision. 

6. The comparative effects of dibu- 
toline and atropine are discussed. 
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CLINICAL EXPERIENCE WITH THIOMERIN® 


OBSERVATIONS ON ITS USE IN 205 PATIENTS 


By Cuaries D. ENsecsperc, M.D. 


CHIEF OF CARDIAC CLINIC, 


AND 


ASSOCIATE VISITING PHYSICIAN 


AND 


Henry G. Simmons, M.D. 


ASSISTANT VISITING 


PHYSICIAN 


NEW YORK, NEW YORK 


From the Cardiac Clinic and Medical Service, Gouverneur Hospital ) 


Various sulfhydryl-containing sub- 
stances have been shown to diminish 
the toxicity of mercurial diuretics® 
without necessarily impairing — their 
diuretic action*. One such combination 
which appears to have — excellent 
diuretic properties is thiomerin. This 
is identical with mercuzanthin except 
that the theophylline link is replaced 
by sodium mercapto-acetate. The drug 
s readily soluble in water, and can 
be given subcutaneously. 


The purpose of this report is to re- 
count the clinical experience with 
thiomerin in 205 patients treated on 
the wards and in the Cardiac Clinic. 

In the 1l-month period from May, 
1948, to April, 1949, 3314 injections 
totalling 5161.5 cc. of thiomerin were 
given. One hundred and seventy- 
three patients had heart disease of 
the common etiological types, the ma- 
jority of hypertensive or arteriosclerotic 
origin. All had the usual systemic or 


DATA ON DOSAGE IN 20 PATIENTS WHO RECEIVED 55 OR MORE 


DOSES OF THIOMERIN EACH 


rABLE 1 
Age Diagnosis 
DD 55 H 
Dil 66 H 
64 \ 
kK. 62 H&A 
K. 53 R 
1K. 62 A 
Re 50 H 
I 57 H 
M 72 H&A 
P 80 H&A 
Pi 51 Ss 
R 62 H 
R 70 A 
R 64 A 
61 H 
68 H&A 
48 R 
W 55 A 
\ 59 H 
64 A 


ITAL 


Hypertensive Heart Disease 
(\rteriosclerotic Heart Disease 


No. of Total 

Dose Dosage Dates 
55 110 6/1-8 17/48 
75 116 8 1/48-3/31/49 
68 68 6/1/48-3/31/49 
79 148 5/1/48-  “ 
114 5/48 - 
82 154 6/48 - “ 
185 214 - 
105 204 - “ 
55 110 5/48 - 
61 61 
101 114 eee 
64 100 - 
60 92 
7 57 5/48 -8 948 
4 101 -3 49 
58 112 “5 -12/48 
63 63 7/48 -3/49 
82 82 5/48 -3/49 
85 159 

15538 2271 cc. 


R—Rheumatic Heart Disease 
S—Syphilitic Heart Disease 


* Thiomerin was generously supplied by Campbell Products, Inc., New York City. 
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pulmonary manifestations of heart 
failure in varying degrees. Of the 32 
patients who had no heart disease, 11 
had portal cirrhosis of the liver with 
ascites; 3, carcinomatosis with ascites; 
2, chronic  glomerulonephritis; 
mesothelioma of the peritoneum; 1, 
postfilarial elephantiasis; and 14, mis- 
cellaneous without edema. 
The non-edematous patients were part 


diseases 


AL EXPERIENCI 


WITH THIOMERIN 


Method. The drug was injected subcu 
taneously in every case, except for 14 intr 
venous trials. Injections were made into thi 
upper parts of the arms. Thiomerin was used 
in the same dosage and with the same fre 
quency as the common mercurial diuretics. In 
the first few weeks it was given to several 
patients who had been under treatment with 
mercuhydrin, but later it was used as th 
sole diuretic Management was  otherwis« 
unchanged: bed rest, digitalis, dictary restric 


tion, and other measures being applied is 


ot the control group as described indicated No umonium chloride or other 
heal acidifying salts were used. Weight records 
: were obtained wherever possible and due 
The distribution according to num- — allowance was made for paracentesis 
| 
2750 
2500 + 
2230 
2000 
| 
1750 
1500 + | | 
| 
1250} | 
| 
1000 
= 
«is _ i> 
| o o| ¥ ¥ 
U U U U 
24 Cases 4 Cases 18 Cases 10 Cases 
Fic. 1. Twenty-four hour output, in ce., before and after thiomerin. 


ber of injections of the drug was as 
follows: 55 to 135. injections, 20 
patients; 25 to 50 injections, 21 pa- 
tients; 10 to 24 injections, 34 patients; 
3 to 9 injections, 52 patients; and 1 to 
2 injections, 78 patients. 

Table 1 shows the details of dosage 
for those who received 55 or more 
injections. All these patients had heart 
failure of moderate degree. 


Urine output measurements were made 
30 patients. ‘Twe lve of them had hype rtensi 
and arteriosclerotic heart disease with lh 
failure of mild degree; 18 had no heart di 
ease, but 3 of the latter had ascites duc 
cirrhosis of the liver. In each, an indwelli: 
urethral catheter was inserted and retain 
for 72 hours for every trial. Urine was « 
lected and measured at the end of each hé 
from 10 a.m. to 4 p-m., and at the end 
the 18-hour period from 4 p-m. to 10 a 
Control values were taken as the mean of t 
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first 48 hour quantities. Urine was collected 
for 24 hours after injection of thiomerin. 
Fluid intake measurements during the test 
eriods were not made, but the output figures 
ver the 48 hour control periods indicate that 
mportant fluctuations in intake did not occur. 
Onset of diuresis was judged to occur when 
e volume of an_ hourly sample sharply 
eeded that of any hourly specimen in the 
ntrol period. Maximal urine output 
dged in the manner, 


Was 
Same 
Five patients, whose cooperation and intel- 
permitted to 
of their injections at home. Only 
idministered the drug himself. The other 
it 


rence were assured, were 


most 


t received from members of the family. 


Results, 1. Urine Ourpur. Unequi- 
ocal diuresis occurred in all but one 
of the The mean 24-hour out- 
wits before and after thiomerin were 


trials 
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intravenously, 2203 cc. (4 cases); con- 
trol, 1121 cc.: after 2 cc. subcutane- 
ously, 2870 cc. (18 cases); control 
1177 ce.: after 2 cc. intravenously, 2576 
ce. These values are ex- 
pressed graphically in Fig. 1. 

The time of onset of diuresis varied 
from the end of the Ist hour to the end 
of the 5th hour after 1 cc. subcutan- 
eously; from the end of the Ist to the 
end of the 4th hour after 2 cc. sub- 
cutaneously; and from the end of the 
Ist to the end of the 3rd hour after 
2 cc. intravenously. The peak of 
diuresis followed a roughly similar 
distribution, but occurred about 1 hour 
later. These characteristics are shown 
graphically in Figs. 2a and 2b. 


(10 cases ). 


is. follows: Control, 1110 ce.: atter 9. CLINICAI EFFECTIVENESS. The pa- 
| cc. subcutaneously, 1913 ce. (24 tients with congestive heart failure 
ises): control, 1369 ce.: after 1 ce. responded to the drug in an entirely 
Number 
of 
Patients 
1 
some 
10 2 cc. Subcut 
\ 
9 
\ 
8 \ 
| \ 
7 
6 
5 \ 
\ 
4 
\ 
3 
2 
1 
A... 
pourly Ist 2nd 3rd 
Fic. 2a. Time of onset of diuresis 
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satistactory manner. In those cases 
where another mercurial diuretic had 
been used just before thiomerin was 
started, the latter drug appeared to be 
at least as effective. In 12 cases, there 
was greater diuresis after thiomerin 
than after mercuhydrin in similar 
doses, but this was not taken as proot 
of greater efficacy of the newer drug 
because of the ‘complexity of other 
factors such as the effect of bed rest, 


AL 


EXPERIENCE WITH THIOMERIN 


edema due to hepatic cirrhosis showed 
fair to moderate’ diuresis after 
thiomerin. One case of chronic glomer- 
ulonephritis exhibited striking diuresis 
In the case of post-filarial elephantiasis 
which was of 30 duration 
thiomerin was very effective, though 
the edema re-accumulated rapidly. 

3. Tox No instance of 
a general toxic reaction was noted, nor 


vears’ 


REACTIONS. 


was there a single case of hypersensi 


Number 
of 
Patients 
11 
10 | maaan 
9 \ Supcut 
2 cc. Subcut 
7 
6 
\ 
\ 
‘ 
3 
\ \ 
= 
/ 
| \ 
4 
\ 
0} 
Fic. 2b. Time of occurrence of peak of diuresis 


diet, digitalization, and others. Weight 
curves which were typical of the great 
majority treated with thiomerin are 
shown in Fig. 3. 

Five patients with intractable con- 
gestive failure, all of whom died, failed 
to respond to repeated injections of 
thiomerin. In a case of 
mesothelioma there was similar failure 
of response. 

Most of the patients with ascites and 


peritoneal . 


tivity of the usual type with the cor 
mon allergic manifestations. Reactions 
attributable to excessive electrolyte 
water loss did not occur or were 
mild as to be missed. Spontaneou 
re-digitalization consequent to diure 


was not detected. 

Local 
patients. These y consisted of 
subcutaneous nodules, often tend:t 
and sometimes preceded by hema- 


reactions occurred in 


usually 
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The nodules varied in size from 
} to 20 mm. They appeared in 2 to 4 
days after injection and comple tely 
dis: appeared within 4 weeks, except for 
one case where 2 nodules still remain 
after 5 months. Ecchymoses or hema- 
tomas not followed by nodules were 
observed in a few cases. The local 


tomas. 


reaction was severe in only one case, 
C. K., a 49-vear old woman with 
rheumatic heart disease. After her 16th 
thiomerin, an 
appeared in the right 
deltoid region. This became indurated 
ind sloughed in 9 days, leaving a clean 
ulcer about 1.5 cm. across which 
healed well. Subsequent to the appear- 
ince of the she received 


injection of 2 cc. of 


ecchymosis 


ecchymosis, 


LBS 


170 


160 
150 
140 
130 
120 


110 
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3 more injections in the next 8 days 
without untoward event. It was con- 
sidered probable that her reaction was 
due to inadvertent intracutaneous 
administration or possibly to secondary 
infection. 

Six of the § patients with local reac- 
with con- 
siderable adiposity of the arms. In one 
case, after a nodule had developed in 
each arm, | injection was made into 
the subcutaneous tissue of the dorsum 
of the hand with no subsequent local 
reaction. 

It is of interest that the nodules 
appeared during the first 6 months of 
this study. 


tions were obese women, 


None has been noted since 


190 
180 


100 
DAYS 12 3 4 5 6 


3. Weight curves of 14 patients receiving thiomerin daily. 


7 8 9 0 1 12 


The dotted lines represent 


days when no thiomerin was given. 


is 
= 
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November, 1948. Incidentally, in none 
of the 5 patients who received most 
of their thiomerin at home did any 
local reaction occur. These patients 
received almost 300 injections in their 
homes. 

Autopsies were obtained on 5 pa- 
tients who had received 3 or more 
doses of thiomerin. Two had received 
3 injections; one, 4; one, 13; and one, 
1S. In no instance was there any gross 
or microscopic evidence suggestive of 
mercurial poisoning. Tubular lesions 


were found in one case: 


Case Report. Case 1. A. | white 


60, was admitted Sept ber 28, 1948 
because of edema of the legs, hands and 
face There was a history otf polyuria and 

tui {or weeks ind pis | I gross 
urla ) davs bet I LISS n tt ll wed 
rap lly developi g eck Moderat 
svystol nd diastoli vpertens rked 
te I ina I l 
temia were present on idmission. He be 
progressively worst with increasing 
urenila, and the ippe I 
Gg e heart failure He received 4 injections 
9 each of thiomesin in the and ord 
K. On tl 27th hospital t Dp 
i\ 
\ ps findings w S vs: | 
lar hypertrophy 1 dilatation, right 
I r dilatation, pu 1arvy edema 
vest bilateral hyd ran 
nced congestive changes in the liver 
spleen ind other organs The kidnevs were 
nlarged, weighing 220 1 250 They 
ere p ile and edematous. Micros pi ills 
showed lesions of acute ind sul 
g verulone phritis ind nephrosis. N 
il analysis for mercury was made 


Discussion. Our results indicate that 
the diuresis produced by thiomerin 
resembles that produced by the com- 
monly used mercurial diuretics. The 
onset of diuresis after intravenous 
mercuhydrin, mercuzanthin or salyr- 
gan-theophylline occurs in about 30 
minutes, and the peak in about 4 
hours®. Diuresis after intramuscular 
administration starts about 1 to 2 hours 
later than intravenous, and the peak is 


similarly 


The response to 
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intravenous thiomerin parallels intra 
venous administration of the Common 
mercurial diuretics, and subcutaneous 
thiomerin parallels intramuscular in 
jection of the common mercurial! 
diuretics. The degree of diuresis with 
the older preparations depends mort 
on the size of the dose than on the 
mode of administration, and this same 
relationship holds for thiomerin. The 
between 


2 cc. of thiomerin subcutaneously and 
intravenously is not important but the 
difference between 1 c« ind 2 cc. i 
striking. precis 


investigation” show that thiomerin and 


methods ot 


mercuzanthin have approximately the 


sam qualitative and  quantitati 
i 

ettects on the excretion ot wate! 

sodium. chloride, uric acid, mannito 


and para-amino hippuric acid 


No attempt was made to « mpal 


the diuretic potency of thiomerin wit 
the other mercurial preparations, bi 
there can be little doubt that it is 
least as potent, judging from clinic 
results. In no case did anothe 
mercurial liuretic succeed wher! 
thiomerin failed 

Exp rience with this new drug 
too small to be cert that genet 


toxic ettects will be less treque nt tha 


with the commonly used mercurial 
The latter. even by the intramuscul 
route, have been implic ited 
nephrotoxic reactions Since tl 
omerin intravenously has been show 
to possess nlv a small fraction tt 
cardiac toxicity of the other prepar 
tions’, it is to be expected that t 
incidence of general toxic reacti 
will be less. In our case of nephri 5 


It is conceivable that the tub 


lesions may have been aggravated 


the mercuri Indeed, the drug Vs 
given de spite the usual strict 


against the use of mercurials in a 


nephritis 


i 
| 
i 
and nepnrosis the re 18 surelv no indv 

tion that death was due to thiomer 
| 
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Skin sensitivity has been reported? 
ifter the of the common mercur- 
ials. It is of interest that no skin rash 
or itch appeared in any of the 205 
patients who received thiomerin. 

The hematomas and 
iodules, those 
te red 


use 


local reactions, 
resemble often encoun- 
after intramuscular injection of 
nercurial diuretics. However, the deep 
after intramuscular ad- 
ministration of the common mercurials 


nodule S seen 


last longer and are more apt to be 
for this may 


painful. One reason be 
that the injections are generally made 
in the buttocks, which may be 
edematous in advanced congestive fail- 
ure. Gross and microscopic examina- 
tion of the tissues of mice has shown 
that thiomerin is less toxic locally 
than mercuhydrin or mercuzanthin’. 
lhe two latter drugs cause necrosis 
subcutaneously, and severe cellular 


intramuscularly. 
1 Thiome rin causes no gross pé athological 

and a maiid 
reaction intra- 


nflammatory re sponse 


change subcutaneously, 
inflammatory 
uscularly. 


reversible 


Of our 8 cases with local reactions, 
the nodules disappeared completely in 
7 within 4 weeks. In the case where 

slough developed, it could well have 
been to intracutaneous injection 

infection. For this reason, care 
uld be taken to inject deeply into 
the subcutaneous tissue. It is also pos- 
le that some of the nodules mav 
have due to faulty absorption 
m adipose tissue. If this should be 
stantiated by further observation, 
reactions might be obviated by 
careful of the site of 


due 


be ‘en 


more selection 
\inistration. 
has already been mentioned that 
reactions occurred after the 
autumn of 1948. Information from the 
nm nufacturer reveals that the earlier 
b.ches of the drug contained 2.5 to 
moisture, which resulted in a 
tc leney for the powder to decompose 
tanding at room temperature. Sub- 


le cal 
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sequently this was corrected, and the 
currently made product has less mois- 
ture content and more stability. 

The ultimate benefit of a safe and 
efficient mercurial diuretic which can 
be given by subcutaneous injection is 
obvious. The patient or a me smber of 
his family can administer the drug 
with a considerable sav ing of expense 
and physical effort on the part of the 
patient. Although this system was ap- 
plied by only 5 of our patients, the 
total number of injections — they 
received was large enough to sugge st 
that the procedure is safe. In fact, the 


patient who received the greatest 
dosage of thiomerin, 135 injections 
totalling 214 ce., got 130 injections at 
home. 


Summary and Conclusions. 1. There 
were given 3314 injections of thiomerin, 
containing 5161.5 cc., to 205 patients. 
Of these, 20 received 55 or more 
injections, and 3 received more than 
100 injections each. All but 14 injec- 
tions were subcutaneous. 

Diuretic response to the drug was 
the same qualitatively, and appeared to 
be about the same quantitatively, as to 
the theophylline-containing mercurials. 

3. No hypersensitivity reaction was 
encountered. 

4. No instance of general toxic effect 
occurred. 

5. Local reactions occurred in 8 
patients, one of whom developed a 
slough. In the latter case, the reaction 
was attributed to faulty technique of 
injection. 

6. No local reactions have occurred 
since November, 1948, presumably due 
to improvement in manufacturing 
methods. 

Thiomerin, administered subcu- 
taneously, is a safe and_ efficient 
diuretic. If further observation war- 
rants it, the ultimate value of this drug 
may soon be realized; that is, admin- 
istration in the home by a member of 
the family or by the patient himself. 
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USE OF HYALURONIDASE IN PREVENTING THE PAIN OF 


SUBCUTANEOUS HEPARIN INJECTION® 


By M. S. TucHMaN, M.D. 


MEDICAL 


RESIDENT 


AND 


S. E. 


MOOLTEN, 
DIRECTOR OF 


M.D. 


LABORATORY 


NEW BRUNSWICK, NEW JERSEY 


(From the Research Division, 

practical difficulties in cur- 
rent methods of administering heparin 
have tended to restrict its use to that 


of an adjuvant to Dicumarol, generally 


for a few days only, in cases deemed 
urgently in need of anticoagulant 
therapy. When administered intrave- 


nously in intermittent dosage at 3 or 
intervals* for several days 
heparin results not infrequently in 
painful phlebitis at the site of repeated 
introduction or in painful hematomas 
at such sites because of accidental 
leakage or oozing from the venipunc- 
ture after withdrawal of the needle. 
Continuous venoclysis of heparin in 
5° dextrose, physiologic saline, or 
Ringer's solution’'*, while reducing 
the number of venipunctures, adds 
greatly to the general discomfort of 
the patient and to the problems of the 
staff. Depot injections intra- 
muscularly of mixtures of heparin, 
vasconstrictor drugs and a_ gelatin- 
vehicle have shown great 
promise as a means of insuring con- 
tinous slow absorption when given at 
intervals of 12 to 48 hours**:®, A the- 
orctical drawback to this type of 
heparin mixture is the difficulty of con- 
trolling its effect, once given, except 
by supplementary administration of 
protamine or application of ice. 
itermittent subcutaneous injections 


hour 


lursing 
nursing 


dextrose 


Laboratory 


Service, St. Peter's General Hospital ) 
have tended, in our experience, to 
produce _ persistent localized pain, 


ecchymosis, and induration, even in 
doses of 10 to 20 mg., contrary to the 
reports of others':*:!*. However, the 
subcutaneous method possesses an im- 
portant practical advantage in the fact 
that administration of heparin can be 
relegated to ordinary nursing per- 


sonnel. 
Hechter’s® :eported success in facil- 
itating subcutaneous infusions of 


saline or dextrose solution by prelim- 
inary local infiltration with solutions 
of hyaluronidase suggested to us the 
possibility that a similar effect might 
be obtained in the case of heparin 
whereby local pain and hematoma 
would be minimized. Hyaluronidase, 
an enzyme prepared from bull and 
ram testes and other sources, is cap- 
able of hydrolysing hyaluronic acid, 
a mucopolysaccharide constituting the 
intercellular ground substance of con- 
nective tissue and umbilical cord, and 
contained in synovial fluid and the 
vitreous humor. Hyaluronidase mark- 
edly increases the permeability of con- 
nective tissue to dyes, toxins, bacteria, 
and india ink®. In the dosages em- 
ployed clinically and proved effective 
by Hechter® hyaluronidase has been 
shown to be devoid of harmful effect, 
being non-antigenic and non-toxic on 


\ided by a grant from the Shelter Rock Foundation, Inc. 
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re peated injection except for a non- 
specilic transient foreign proteim reac- 
tion. He obtained direct evidence that 
hvaluronidase due to 
distention produced by fluid adminis 


tration into the tissues; that is, intra- 


prevents pain 


dermally. 


1) 1 
Materials and Procedures. Initially, hyalu- 
ronidase powder® was dissolved in the pr 
portion of 1 g, of dried terial to LOO n 
I 
f sterile physiologic sal id sterilized by 
| 
passage throw oh Seitz filter \ tres soh 
I 
Was preparec LO! ina 
kept in the refrigerator: In subs t studies 
sterile material suppli: 1 in Ip les®® was 
ssolved directly in the s 
Heparin soluti I R 
t 
LO eT \ 
t sly every 4 | . sages ranging 
25 to 100 re g upon tl 
sulati telv befor 
e latter was 
loving tl llarv tul t 
sk puncture \ rnlatior 
5 utes Was regal il 
5 4 toc rar 
f henarin in red latelet 
| g 
ss was ils lete ed t suit b] ter Is 
DY st lard t 
In prel narv expel S sit 
I 
was infiltrated sul t s] vit 10 ] 
the hvaluronidase  solut H 
>= 
t s (Zo t 90 m were ¢ SSive 
t intervals of 4h tr = 
g period of satist 
t+ t was found t } 12 t } s. fol 
wing which subsequent 
Sallie site caused severe \ l rsis 
ror sevel il hours In later expel ents 5 
hy iluronidase I 05 ¢t unit 
r ml were given bef ) 
ject n ind i fres} site Was genet ns 
for each. It was possil le t ) uA 
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tained the 
replaced I 
Hepat 
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Results. 
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PABLE 1. COMPARATIVE RESULTS OF HEPARIN ADMINISTERED INTRAVENOUSLY AND 
SUBCUTANEOUSLY WITH AND WITHOUT PRELIMINARY HYALURONIDASE INFILTRATION. 


Duration (in hours) of Effect of 
Heparin on Coagulation Time 


Mode and No 
number of Size of Total change in Coag. Time Coag. Time 
heparin doses doses dosage Coag. Time 6-14 min. 15-30 min, 
Cases (mqg.) (mqg.) Remarks 
1. Acute intravenous 50-150 700 50 24 pain, mild thrombosis 
coronary x7 of antecubital veins. 
occlusion, 

male 64 

subcutaneous 10 20 8 severe pain 2 hr.; hem- 
x 2) atoma. 

subcutaneous 50 550 19 5 no pain or hematoma . 

after hyalu- 

ronidase (0.1 

mg) (x 11) 

2. Thrombo- intravenous 100 1000 6 9 33 moderate pain and 
phlebitis, (x 10) thrombosis of ante- 
left leg, cubital veins. 

fen ale 57 
subcutaneous 10 10 $ severe pain 4 hrs. 
| 
subcutaneous 50-159 1450 15 no pain; slight hem- 
after hyalu- toma when injected too 
ronidase (0.1 rapidly. 
mg (x 18) 
¢ 18) 
Acute intravenous 50-150 2450 3 12 45 discontinued because 
coronary of severe pain and 
occlusion, thrombosis of ante- 
female 75 cubital veins; hema- 
atoma. 
subcutaneous 15 15 4 moderate pain 1} hrs.; 
hematoma. 
subcutaneous 50-150 2120 4 41 69 no pain or hematoma. 


after hyalur- 
ronidase (0. 
05-0.1 mg) (x 
on 


TABLE 2.— PAIN RESPONSE TO SUBCUTANEOUS INJECTION OF HEPARIN 


\. PRELIMINARY INFILTRATION WITH HYALURONIDASE (0.75 TURBIDITY-REDUCING UNITS IN 5 ML. 
SALINE) FOLLOWED BY 30 MG. HEPARIN. 


Ss ubjective pain Total no. 
response males females patients 
None 5 3 8 
Mild 0 2 2 
Moderate 0 0 0 
Severe 0 0 0 

B. CONTROLS INJECTED DIRECTLY WITH 20 MG. HEPARIN. 

Subjective pain Total no. 
response males females patients 
None 1 0 1 
Mild 0 


2 2 
Moderate ] 2 3 
Severe 2 4 


= 
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In a subsequent study 10 patients 
were tested for pain responses to 30 
mg. of heparin injected subcutaneously 
following skin preparation with hyal- 
uronidase. As controls, 10 other patients 
were injected with 20 mg. of heparin 
Table 2 


the relative painlessness of heparin 


directly. The results indicate 


when its subcutaneous injection — is 
preceded by hvaluronidase. 
According to the results obtained 
thus far in 12 patients, the intermittent 
subcutaneous injection of hvyaluroni- 
dase-heparin, if properly spaced and 
properly administered, appears to offer 
rapid and maximal dosage effect under 
maximal control, with a minimum of 
discomfort to the patient. It has proved 
enough to be 


simple deve loped into 


case x 


COAGULATION TIME IN MiInuTES 


TIME 


50 mg. heparin 


PANEOUS HEPARIN INJECTION 

a routine nursing procedure. It ha 
been found equally well adapted to th 
intramuscular route of administratior 
Its efficacy with relatively large doses 
of heparin in the concentration con 
monly employed (10 mg. per ml 

permitting subcutaneous or intramus 
10 
and in a few instances 15 ml.) at or 
time, indicate the likelihood that th 
method will lend itself ideally to th 
subcutaneous injection of even large 


cular injections of as much as 


doses in more concentrated form (100 


mg. per ml.) as now employed intr 
Stats and Neuhof!*. Re- 


cent trials of heparin in concentration 


muscularlv by 
of 50 mg. per ml. (“Liquaemin,” High 
thus far 


Same as 


Potency, “Organon’) have 


given results essentially the 


IN HOURS 


Effects of he parin on coagulation time 


10O mg heparin. 
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with heparin in more dilute solution. 

\ by-product of these studies, which 
suggests possibly various similar clini- 
cal applications, was provided as an in- 
cidental finding in one of the patients, 
» woman of 75 years with a recurrent 
attack of thrombosis. Pre- 
viously this patient had received sev- 
heparin into the 
the right antecubital fossa, 
following which she developed venous 
thrombosis and infiltration of the sur- 
rounding subcutaneous tissue with a 


coronary 
eral injections of 


veins of 


large hematoma, about 8 cm.*, associ- 
ated considerable local pain. 
Hyaluronidase (0.03 mg. in saline) 
was infiltrated into the center of this 
area. Within 30 minutes she had vir- 
tually complete relief of pain, and in 
less than 3 almost the entire 


with 


hours 
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hematoma became absorbed except for 
a narrow marginal outline. 

Summary. The repeated subcutan- 
eous administration of heparin in doses 
up to 100 mg. can be given with little 
or no pain to the patient and with 
rapid effect upon the coagulation time 
if the site of injection is first infiltrated 
with a small amount of hyaluronidase 
solution. The absorption rate and co- 
agulation time are almost 
identical with those produced by in- 
termittent injections of 
heparin at the same intervals and in 
similar dosage. The procedure is rela- 
tively simple and easily carried out by 
the nursing staff. Hyaluronidase infil- 
tration was found effective in | case in 
aiding in rapid resorption of a large 
painful hematoma. 


curves 


intravenous 
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THE ETIOLOGY OF PULMONARY ARTERIOLOSCLEROSIS 
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(From the Medical Division of the Hospital of the University of Pennsylvania ) 


In 1901, Abel Ayerza in an —. 
lished clinical lecture at the National 
University of Buenos Aires, described 
a cardiac patient with intense cyanosis 
(Cardiacos negros) who at necropsy 
ate hypertrophy and dilatation of 
the right auricle and right ventricle, 
and the microscopic evidences of 
chronic infection of the bronchi. 
Neither the gross nor the microscopic 
appearance of the pulmonary vessels 
was described. In 1905, Escudero® in 
a necropsy report of a similar case, 
found atherosclerosis of the pulmonary 
artery and its larger branches. In 1909, 
Marty?” called this condition ‘ “Ayerza's 
disease”. In 1912, Arrillaga* re porte 
11 cases, including Ayerza’s original 
one. 

Arrillaga’s words, 
freely from the Spanish: 


translated 


“There is nothing in the course of chronic 
bronchitis or emphysema that foretells the 
later onset of Ayerza’s disease. However, one 
may surmise the probable occurrence of the 
latter, if there exists a low-grade infection, 
syphilis, malaria, or general toxic states. The 
story is as follows: A patient suffers from 
chronic bronchitis and, or, emphysema. For 
20 or more years, there is constant cough 
with free expectoration of mucus or muco- 
purulent material. Gradually and insidiously 
there takes place a change in the clinical 
picture. There appears cyanosis, most marked 
in the face, followed in a few months by 
dyspnea on effort. The latter increases in 
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severity until the patient is confined to bed 


Cyanosis and dyspnea are the only manifesta 


tions of cardiac weakness. One does not sec 
the other evidences of ‘right-sided failure 
such as fullness of veins of neck, enlarged 


and tender liver, edema of the lower extremi 


ties, and pulmonary basal congestion. This 
serves to differentiate Ayerza’s disease from 
chronic cor pulmonale. The cyanosis is not 
affected by rest in bed, and it is so marked 
and characteristic that it has led to th 
designation of this disease as “black cardiacs 
The cyanosis involves the whole face down 
to the middle ot the neck, and includes the 
oral and ocular mucosa as well as the hands 
and feet. Clubbing is present. The cyanosis 


is worse during: sleep, the patient actually 
appearing to be black in color. There is lik 
wise a temperature and 
patient complains about his cold extremiti: 


lowered surface 


Similarly there is polycythemia, but no 
abnormal cells are seen in the peripheral 
blood. The next important sign is dyspnea 


marked and in the advanced 
while the patient is at 
absolute rest in bed. Cough and expectora 


which is very 


case exists even 


tion persist. The “black cardiac’ is a rather 
young patient around 40 years of age, with 
a long-standing history of chronic bronchitis 
and repeated attacks of pneumonia, which 
goes back 8 to 20 years. Bronchial asthma 


is common. This persistent bronchopulmon ry 


disease culminates in the loss of alveolar 
elastic tissue with its production of pul- 
monary emphysema. Ordinarily one would 
expect the occurrence of chronic cor | il- 
monale and early right-sided cardiac failure 


as it occurs in cases of mitral valvular cis- 


ease (stenosis), chronic pulmonary fibrosis, 
and asthma. However, these cases of 
Ayerza’s behave differently. Marked right 


| 
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ventricular hypertrophy occurs early and fail- 
ure develops late—not early—and is the result 
of increased pressure in the lesser circulation 
that develops secondary to pulmonary sclero- 
sis. The pathologic findings include those of 


chronic bronchopulmonary disease, pulmon- 


ary emphysema, marked right ventricular 
hypertrophy, and marked changes in the 
pulmonary arteries, analogous to those seen 
in the vessels of the greater circulation in 


systemic hypertension. There occur marked 


intimal thickening with atheroma formation 
loss of elastic fibers with connective tissue 
proliferation, especially in the inner half ot 
the media; narrowing of the vascular bed, 
with sclerosis as the end result. The first 
portion of the pulmonary artery and its two 
main branches are dilated, but smooth. They 
escapr the atherosclerotic process. The latter 
starts at the hilus and becomes more pro 
nounced in the intrapulmonary portions of 


the artery, affecting principally the finer 


rane he 


In order to obtain information con- 
cerning the actual incidence of pul- 
monary arteriosclerosis, stud- 
ied the large and small pulmonary 
vessels in 100 consecutive, unselected 
— and found that some degree 

{ pulmonary arteriosclerosis was pres- 
ent in 97. In 3 children, all under 10 

‘ars of age, there was none. He con- 
“luded Peal “sclerosis of the small 
iuscular arteries is almost constant 

people over 40, irrespective of the 
esence or absence of cardiac or 
ronic pulmonary disease, but its fre- 
iency in those under 40 and_ its 
verity in those over 40 are somewhat 
creased in the presence of chronic 
rdiac or pulmonary disease.” 

ErioLocy. In a discussion of the 

ology of secondary pulmonary arte- 
Brenner’ states that the 

ct of pulmonary emphysema on the 
itruction of blood flow through the 
gs is doubtful because of the great 
erve of pulmonary capillaries. In 
stantiation of this opinion, he 

s Alexander', who studied 50 
tients with long-standing asthma 

| emphysema and found electro- 
¢ diographic evidences of right ven- 


sclerosis. 
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tricular preponderance in only 3. One 
of these also had mitral stenosis. Bren- 
ner concludes that only in extremely 
advanced cases of pulmonary disease 
is the pulmonary circulation likely to 
be obstructed. In regard to cardiac 
disease as an etiologic factor, he be- 
lieves that it per se does not influence 
the frequency and severity of pul- 
monary vascular sclerosis, but if con- 
gestive failure is present, the frequency 
and severity of arteriosclerosis are 
increased in all parts of the pulmonary 
vascular bed. 

There is no evidence that systemic 
hypertension is a factor in the produc- 
tion of pulmonary arteriosc le rosis. 

In regard to primary pulmonary 
arteriosclerosis, there is unanimity of 
opinion that it is rare. Moschcowitz"! 
expressed his disbelief in its existence, 
MacCallum® accepted 1 case in 12,000 
necropsies, and Brenner’ discarded all 
but 16 of those which appeared in the 
literature up to his review in 1935. 

In order to evaluate the etiologic 
relationship of syphilis and pulmonary 
Brenner analyzed 65 
recorded cases of syphilis of the pul- 
monary In these the large 
vessels were usually involved. In only 
2 were the small vessel changes possi- 
bly regarded as syphilitic. In only 15 
of the 65 cases was the syphilitic 
nature of the arterial disease reason- 
ably well established, and of these, 
there were 7 in which there were 
aneurvsms of the pulmonary artery. 
Spirochetes were found in 2 instances, 
in Warthin’s'* case, and in one of the 
cases reported by Arrillaga*, where 
they were found in the peribronchial 
and lymphoid tissue. One case of 
syphilis of the pulmonary artery, 
reported by Brenner’ showed histo- 
logic changes similar in all essential 
respects to the changes found in the 
aorta in the patient who furnished the 
reason for this report. The pathologic 
findings in our case are at variance 


arteriosclerosis, 


arteries. 
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with Brenner’s* statement that “syphilis 
of the pulmonary arteries is essentially 
a disease of the larger vessels in spite 
of all that has been written on the 
importance of pulmonary endarteritis 
obliterans in the production of symp- 
toms.” 

Ayerza’s Disease. \t generally 
agreed that a precise meaning of this 
term has not been established. It has 
been used by some to mean any con- 
dition of cardiac failure associated 
with presumed pulmonary vascular 
disease, and by others it has been 
identified with primary pulmonary 
arteriosclerosis. 

The role pli ived by syphilis in the 
etiology of Averza’s disease os been 

subject of speculation and of study 
of all who have written on . sub- 
ject. In Arrillaga’s? report there were 
7 cardiac patients with intense cyanosis 
(Cardiacos negros); 5 had_ strongly 
positive Wassermann reactions; one, 
with no Wassermann test recorded, 
had a history of a primary lesion. In 
1 instance the Wassermann was nega- 
tive. Autopsies in 5 cases showed 
aneurysm of the pulmonary artery in 
2 rupture of the pulmonary artery 
into the pericardium in 1, and athe- 
romatous changes in the pulmonary 
artery, with oe and dilatation 
of the right ventricle, in 2. 

It is obvious that syphilis played 
major etiologic role in these cases. In 
1913, Arrillaga* expressed the opinion 
that the chief cause of Averza’s disease 
was chronic respiratory disease with 
emphysema, and that a chronic infec- 
tion such as syphilis sensitized the 
vascular system. Subsequently’, he 
reached the conclusion that the essen- 
tial factor in Avyerza’s disease was 
svphilis. and that chronic pulmonary 
infection and, or, cardiac disease 
favored localization of the syphilitic 
process. It is patently fruitless to 
attempt to draw conclusions from such 


theoretical statements. Barlaro® in 1917 


MONARY ARTERIOLOSCLEROSIS 


stated that there are many causes for 
Averza’s disease, but syphilis is the 
commonest. Brachetto-Brian® in 1925 
stated that in Ayerza’s disease syphilis 
is often present even when the pul- 
monary and vascular lesions are not 
syphilitic. It would be pertinent to 
inquire how he reached this conclu- 
sion. 

Moschcowitz'! is of the opinion that 
“so-called Averza’s Disease” is a syn 
drome developing from any lesion 
causing hypertension and consequent 
arteriosclerosis of the lesser circula 
tion. He does not regard it as proven 
that there is a constant relationship 
between syphilis and_ this disease. 

It would appear that Averza’s dis 
ease occurs most frequently in al 
syphilitic who also has some chronic 
infection of the lower respiratory tract. 
There are many different kinds of 
infection of the bronchial and pul- 
monary tissues, with or without pul 
monary emphysema, which in the pres 
ence of syphilis may produce the clini 
cal and -. picture designated 

“Averza’s disea Because of our lack 
of precise of the etiology of 
this condition, it would seem that the 
term “Ayerza’s syndrome” is to be pre 
ferred. 

The etiologic relationship between 
syphilis and Averza’s disease is tersel\ 
summarized by Brenner* in the fol 
lowing statement: “Syphilis of the pul 
monary arteries may be suspected i 
in a syphilitic patient there is heart 
failure, with or without marked ¢ 
nosis, with enlargement of the “ee 
ventricle as determined bv physic: 
examination and by x-ray, and by th 
electrocardiogram, graphic evidences 
of right ventricular preponderance 
He further stated that these requir 
ments were not fulfilled in most of 
the reported cases. 

In our opinion, the following report 
meets Brenner's diagnostic criteria: 
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Case Report. C. E., white, male, aged 48, 
was admitted to this hospital on 6 occasions 
between July, 1495, and the 
death in September, 1947. 
that of increasing dyspnea for a 
to his first 


cough of many 


time of his 
His history was 
vear prior 
admission. He also had a chronic 
He had had 


no orthopnea, and no hemoptysis. At the time 
of his first admission on July 27, 1945, the 


vears duration. 


pertinent findings were a normal temperature, 
with moderate 
increase in respiratory rate. The blood pres- 


persistent tachveardia and a 
ure was 148/106. He was dyspneic at rest 
iarkedly so on slightest exertion; there was 
dusky cyanosis of the face and of the extremi- 


ties. The heart was enlarged, especially to the 


right. There was no clubbing of the fingers 
or toes. There were subcrepitant rales all 
wer both lungs. The blood count” was: 
hemoglobin, 117%; erythrocytes, 6 million; 
PABLE I 
Normal 
Values 45 
\rtertal oxvgen saturation 98", 
Plasma (vols. 59 
\rterial COs tension (mm 
Hy 
\rterial pH 7.42 7.42 
Volume Respiration 
liters min a 16.0 
Vital capacity (cc 8500 2500 
Max. voluntary ventil 
1. min 150 G4 
meter rate 50” 100” 


PULMONARY 


RESULTS OF TESTS OF PULMONARY 


(RTERIOLOSCLEROSIS 
tracheobronchitis with marked inflammatory 
changes in both main bronchi. The ballisto- 
cardiogram (Dr. Starr) was reported as fol- 
lows: “The ballistocardiogram is most unus- 
ual. The respiratory variation is exaggerated 
The smaller systolic complexes in the respira- 
tory cycle are normal in form, but the larger 
are abnormal as if increased filling of the 
right ventricle brought out an abnormality.” 
Because of this patient's positive Wassermann 
reaction and also because he was thought to 
nonspecific infection of — his 
tract, he given a total of 
2,900,000 units of penicillin. He was dis- 
charged on August 21, 1945, with the diag- 
nosis of pulmonary arteriolosclerosis (Ayerza’s 


have chronic 


respiratory was 


disease ), either luetic or secondary to chronic, 
nonspecific bronchial infection. 
He was readmitted on January 3, 1946, 


for repetition of lung function studies. He 


FUNCTION 


Jan. Vay 46 Sep "46 fpr "47 
92 91 S4 
a2 6 
$6 
7.44 7 44 
8.8 10.4 12.8 
2460 2650 2510 
79 


500” 530 


On April 1, 1947, his nitrogen elimination rate, pulmonary gas mixing and respiratory air velocities 


within normal limits 


koevtes The blood 


Kolmer Kline modifications, was 
mgly positive. The spinal fluid, colloidal 
| and 


sputum 


12.400. 
and 


Wassermann 


Wassermann tests were negative 
tubercle bacilli 
Bacterial culture revealed the 
il nonspecific flora. The chest roentgeno- 
1 (Dr 
increased prominence of the right hilum 
low. There was an old, probably tuber- 
is, scar at the right apex, and lipoidol 
ition from lung mapping, done else- 
re, 5 weeks previously. The electrocardio- 

Dr. Wolferth) showed right ventricu- 
ypertrophy and slight, right intraven- 
lar conduction defect. By roentgenogram, 
was no evidence of abnormal pulsations 
the pulmonary 


contained no 
no tungi 


Pendergrass ) showed a large heart 


arteries. Bronchoscopic 


tination (Dr. Atkins) showed generalized 


was admitted for the third time on April 
14, 1946, to determine the sensitivity of the 
bacteria isolated from the sputum to  peni- 
cillin and on the 
of these tests he was given a second course 
of penicillin in the amount of 2,400,000 units. 
His fourth admission was on July 29, 1946. 
The roentgenogram of the chest (Dr. Pender- 
grass) showed no essential change. At this 
time, one of the group of bacteria in the 
sputum was found to be moderately sensitive 
to streptomycin and he therefore was given 
6,000,000 units of streptomycin by aerosol for 
10 days. He was readmitted on March 24, 
1947, for treatment of cardiac failure, proba- 
bly induced by a recently acquired broncho- 
pneumonia. He responded favorably to peni- 
cillin and oxygen. The electrocardiogram ( Dr. 
Wolferth) at this time showed “Minor grade 


and streptomycin, basis 


heart block (no digitalis). The larger P 
waves in CR, and CR, suggest right auricular 
hypertrophy.” His final admission was on 
July 27, 1947, again for the treatment of 
cardiac failure and bronchopneumonia. He 
responded to oxygen therapy. During the 

vears that this patient was under observation, 
it was found that the only drug which pro 
vided sufficient symptomatic relief to permit 
him to continue at work was potassium iodid 
(2 cc. of a saturated aqueous solution 3 
times a day On numerous occasions the 
drug was stopped, but it was never possibl 
to withhold it for more than 48 hours. In 
this connection, it is of great interest that 
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hypertension due to constriction of the pul- 
monary vessels. The low CO, and CO, ten 
sion are due to hyperventilation. This cannot 
be due entirely to oxygen lack, for the 
inhalation of 100% oxygen did not reduce the 
respiratory minute volume to normal. This 
indicates that there is a pulmonary lesion, 
either alveolar or vascular, setting up vagal 
Hering-Breuer reflexes stimulating breathing 
The low arterial CO, tension is definitely 
against the diagnosis of emphysema, for CO, 
tension is almost invariably above normal in 
this disease. Upon inhalation of 100% oxygen, 
the oxygen saturation rose from 89 to LOO, 
therefore the pulmonary blood flow is fast 


Fic. 1. Heart showing marked hypertrophy of the right ventricle 
the wall of which 


Arrillaga? (1912), writing on the treatment 
of Averza’s disease, stated that even if 
syphilis is not pre sent, iodides seem to be 
of great value in the treatment of — these 
patients. In September, 1947, the patient was 
confined to bed at home because ot marked 
dyspnea and dependent edema. He expired 
suddenly on September 10, 1947. 
PULMONARY FuNcTION SrtupiEs. Table 1 
lists some of the tests for pulmonary function 


performed by Dr. Julius H. Comroe,. Jr. The 


first study on August 9, 1945, was interpreted 


by Dr. Comroe as follows: “These tests are 


consistent with the diagnosis of pulmonary 


necropsy findings. 


measures 10 mm 


enough to saturate the arterial blood. Th 
and the low vital capacity lead me to belie 
that there is some decrease in the functionit 
lung tissue.” 

Subsequent studies by Dr. Comroe and D 
Ward S. Fowler were interpreted similar] 
It was of considerable interest that the int 
pretations of the tests of pulmonary functi: 
were essentially in agreement with t ( 


Necropsy (by Dr. Camp). The body wis 
embalmed about 16 hours before necrop)) 
at this hospital, as the patient had died o f 
side of Philadelphia. Heart (570 gm.). It is 


bth 

4 7 | 
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hypertrophied, mostly on the right. The right 
auricle is dilated, and the right ventricle is 
dilated and hypertrophied; the wall measures 
10 mm. The left auricle is somewhat dilated, 
ind the left ventricle somewhat hypertro- 
phied. The wall measures 15 mm. The heart 
valves and the mural endocardium present no 
lesions. The coronary arteries present a few 
vellow intimal plaques which do not narrow 
the lumen significantly. The myocardium is 
reddish brown 


ireas Of softening or scarring. 


firm and and there are no 


PULMONARY 
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are no palpable consolidations or nodules. 
The pulmonary arteries are dilated, and on 
cut section the smaller arteries stand out and 
their walls thickness. The 
bronchi reveal no lesions. Histologically, there 


show increased 


is intimal arteriosclerosis of the large and 
medium sized arteries, and a moderate degree 


of pulmonary emphysema. 

The other organs of the body were grossly 
Histologically, the liver 
passive congestion and fatty dystro- 


normal, showed 


chronic 


Fic. 2. 


Section of aortic wall to illustrate changes compatible with syphilis. 


Verhoeff elastic tissue stain (x 155). 


ie aorta shows perivascular lymphatic 
tration in the adventitia, interruption of 
lastic fibers in the media, and thickening 
he intima. While these changes are not 
reat magnitude, they are taken to be 
patible with syphilis. 
ings. The right weighs 660 gm., the 

500 gm. They are well fixed with 

ilming fluid. There are several small 


» 2 em.) sub-pleural blebs in each lung. 
[! tissue is crepitant throughout and there 


phy, and the spleen showed chronic passive 
congestion. The microscopic examination of 
one of the skeletal muscles, the gastrocnemius, 
showed no arteriosclerosis. The brain and 
spinal cord were not examined. The kidneys 
were normal in size and shape, the capsules 
stripped with ease revealing a smooth, red- 
dish brown surface over which there were 
several depressed flattened scars. These on 
microscopic examination proved to be small 
areas of healed pyelonephritis. 
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—F 
- 
— 
: 
we. 
- 
> 
) 
| 
\ 


15S LEOPOLD: ETIOLOGY OF PI 

Comment. Despite the universality 
of pulmonary arteriosclerosis in adults, 
the clinical 
Ayerza’ S 
uncommon condition and cannot result 


designated 
relatively 


syndrome 


disease” is a 


solely trom those pulmonary vascular 
changes which are invariably 
adult life 


with 


prese nt 


in early and inexorably pro- 
Chronic 


mitral 


GTeSS advancing vears. 


cardiac disease especially 


stenosis. pulmonary emphysema, and 


long-standing infection of the 


re spira- 
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diseases. How- 
the fact that 
syphilis is found much more often in 


tive incidence of these 


ever, one cannot ignore 


cases of Ave ‘rzas disease than can be 


explained bv coincidence. careful 


review of the literature with particular 


reference to the case reports of 


Averza’s disease which satisfy most of 


the diagnostic criteria, leads to the 
conclusion that this disease occurs 
most frequently in the syphilitic. In 
the present state of our knowledge 


Fic. 3. Lung showing 2 small 
reduction in the size of the lumen. 
tory tract unquestionably accelerate 


the rate of development, and intensify 
the degree of pulmonary arterioscle- 
rosis, but despite this, they are rarely 
capable of producing sufficient ob- 
struction in the pulmonary circulation 
to cause Ayerza’s disease. 

It is very doubtful that syphilitic 
infection alone is a frequent cause of 
Ayerza’s disease, if one compares the 
tremendous difference in the 


respec- 


arteries, each of which shows intimal proliferation with 


Verhoeff elastic stain (x 275 


there is no way of proving that the 
lesions in the pulmon: ry arterioles are 
syphilitic. Only Treponena 
pallida been reported in the wall of 
the pulmonary artery (Warthin’s cas 
and in no recorded instance have the, 


once have 


been seen in the pulmonary arteriol 


‘Conceding that syphilis is not the scle 


although 
occurs most frequently in the syp ii- 
litic, it is pertinent to search for ot! er 


cause of Averza’s disease. 


P 

| 
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etiologic agents which, in the presence 
of syphilis, most often produce the 
clinical picture described as Cardiacos 
The majority of the recorded 
cases of Averza’s disease, in addition to 


ne gros. 
having syphilis, also. have chronic 
infection of the lower respiratory tract, 
with or without some degree of em- 
physema. It is doubtful if chronic 
cardiac disease alone, including even 
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lowe ‘r respiratory — tract. The term 

“Ayerza’s syndrome” is to be preterred 
to the designation “Ayerza’s disease” 
in the present state of our lack of 
precise knowledge of the etiology of 
this condition. 

Summary and Conclusions. The dis- 
ease picture and the etiology of 
Ayerza’s disease have been considered 
as found in the literature of the past 


hic. 4. The kidney showing an arteriole 
in the lung vessels. 


tral stenosis, causes sufficient pul- 


nary arteriolosclerosis to produce 
erza’s disease, and it is extremely 
pi if emphysema alone can ever 
The most that can be said at the 

a time is that Averza’s disease 

© -urs most frequently in a syphilitic 
\ o also has chronic infection of the 


without the intimal proliferation seen 


H and E (x 275). 


half-century. A case report has been 
presented which clinically fulfilled all 
of the essential diagnostic criteria. 
Studies of pulmonary function were 
diagnostically significant in that they 
tended to tulle out significant pul- 
monary emphysema, and indicated the 
presence of a pulmonary lesion, either 


ar 
@ ‘ e* 
‘4 
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alveolar or vascular, causing decrease 
in functioning lung tissue. At necropsy, 
there were changes in the aorta com- 
patible with ' there 
marked hypertrophy of the right ven- 
tricle, and intimal proliferation of the 
small pulmonary arteries with reduc- 


syphilis; was 


tion in their lumen. Similar changes 
were absent from the small vessels of 
the greater circulation. 


to D1 
] 


Wacos nevros 


Ihotomicrographs, and Herman 


| 
Arrillaga’s monograph on 
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In our opinion, this condition occurs 
most frequently in an individual with 
syphilitic infection, who has in addi- 
tion to this disease a chronic infection 
of the lower respiratory tract. Because 
of lack of more precise knowledge of 
the etiology of this disease, it is sug- 
gested that “Averza’s syndrome” would 
be a more proper designation for the 
clinical picture 


Rawson tor his dc scription ot 


translation from the Spanish of 


Med. Assn., 88, 882, 1927. 


Tuberculosis Pulmonar P 15. Buenos Aires 


388, 1927 | 
1917 


= 


GLUCOSE TOLERANCE: 


I. A COMPARISON OF 4 TYPES OF 


DIAGNOSTIC TESTS IN 103 CONTROL SUBJECTS AND 
26 PATIENTS WITH DIABETES 


By Joun H. Moyer, M.D.§ 
AND 
C. Ray Womack, M.D.+ 


FORT 
(From the 


As early as 1913 observations! on 
the blood sugar level and its relation 
to the ingestion of carbohydrate sug- 
gested new approaches to the clinical 
study of carbohydrate metabolism. 
Four later Hamman and 
conceived the of 
following the blood sugar level after 
a standardized oral dose of glucose, 
ind proposed this procedure as a clin- 
ical test for the evaluation of car- 
hbohydrate metabolism. Numerous var- 
iations of this method have been 
developed and employed as means of 
estimating the patient’s ability to 
utilize carbohydrate. At present the 


vears 
Hirschman!? 


most widely used tests are the 1 dose 
ral (“standard”) test, the 1 hour, 
dose test of Exton and Rose®, and 


he intravenous test. The postprandial 
lood sugar level, determined 2 to 2% 
ours following a standard meal, is 
metimes used. 
The present study initiated 
cause of difficulties encountered in 
aluating Army patients with sus- 
ected diabetes ‘mellitus, in that 
screpancies in the diagnostic impli- 
tions of results obtained when using 
various types of tolerance tests 
‘re often noted. This difficulty was 
centuated by the exacting diagnostic 


was 


SAM HOUSTON, 


Medical Service 


TEXAS 


Brooke General Hospital ) 


conclusions required by disposition 
and retirement boards. In an attempt 
to determine the significance of these 
inconsistencies in the results of toler- 
ance tests, a control group of 103 per- 
sons having no discernible disturbance 
of metabolism (Group 1), 26 patients 
with frank clinical diabetes (Group 2), 
29 patients with liver disease (Group 
3), and 71 persons admitted to the hos- 
pital because of asymptomatic gly- 
cosuria discovered on routine urinalysis 
(Group 4), were given the 3 types of 
tolerance tests®, that is, the standard 
1 dose oral test, the 1 hour, 2 dose test, 
and the intravenous test. Most of the 
subjects also had a postprandial blood 
sugar determination 2 hours after a 
standard meal. 


Material. The 103 control subjects con- 
sisted of hospital personnel and of ambula- 
tory patients hospitalized for orthopedic con- 
ditions, uncomplicated duodenal ulcer, and 
otorhinologic disease. All but one of these 
individuals were males. The average age was 
28 years, with a range of 17 to 68 years. Ten 
patients were older than 50 years. Only 1 
case exceeded 60 years of age, a factor of 
significance in view of the decreased glucose 
tolerance noted at times in old age®. Since 
decreased tolerance in obese individuals, pre- 
sumably resulting from impaired glycogene- 
sist, has been noted by many observers!3.25, 
no obese persons were used in this group. 
A few had weights exceeding the average for 


* Of the 71 "sana with glycosuria 25 were not given an intravenous test. 
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obese. None in the 
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their height and age by more than 20%. Three 
subjects exceeded the iverage by 25 or 
bore but the S¢ patients were exce ptionally 


tall and large-framed, and were not clinically 


family his 


I up had 


tory of diabetes. 
The diagnosis of diabetes mellitus in the 
diabeti group of 26 persons was made on 


the usual clinical bases, exclusive of tolerance 


is to diagnosis was 


reasonable doubt 


relt to exist Tolerance tests were performed 


prior to any treatment with diet or insulin 


li findings in the 29 patients with liver 


Have 


been presented elsewhere24. A 


Fechniques. Standard Oral Test (1 Dose). A 
fasting blood and urine sample was obtained 
which the 
om. ot glucose in 600 ce ot 


following 


subject was given LOO 
water flavored 
Blood and urine specimens 


hour, 1 


3 hours following ingestion of 


with lemon juice. 


were obtained at intervals of hour 


) ] 
1) 


hours and 
the sugar 

1 Hour, 2 Dose Test (Exton-Rose). A fast 
ing blood and urine specimen was obtained 
Che subject was then given 50 gm. of glucos« 
in 300 ce. of water flavored with lemon juice. 
One-half hour later a blood and 


ple was secured, and the 


urine sam- 


individual was 


a 25 gm. dose. 


GLUCOSI 


cases in which this amounted to less than 


POLERANCH 


immediately given another 50 gm. of glucos: 
\ blood and 
hour 


still 


Intravenous 


1 


urine sample was obtained 


later and, in a few cases, 1 hour later 


Test Che tasting 
urine speci ns were 
an intravenous intusion of 0.5 gm 
ideal body weight® 
was dissolved in 300 cc. of nor 


idministered over a minimun 


was given 
of glucose pet kg. of 
The glucose 
mal saline and 
of 20 and a maximum of 30 minutes. Urine 
specimens and blood samples were obtains 
hours afte 


hou l hour hours ind 


starting the infusio 


determina 


leration of patients with elycosuria will The Postprandial blood sugar 
be reported in a future communication tions were done 2 hours after a = standar 
rABLE. 1 STATISTICAL SUMMARY OF RESULTS ON 108 CONTROLS AND 
26 PATIENTS WITH DIABETES* 
Standard 1 Exton-Rose Test Intravenous Test / 
CONTROL 1038 PATIENTS 
Mean (M,) 96 145 128 OG 82 OS 182 9 127 9] 
Stand | 
Deviation 11 25 0 15 16 11 12 11 13 
D 
Dianetres 26 Parients 
Mean (M.)154 272-325 179 280 345 164 5657 97 
Stand 1 
Deviat 65 106 OS 119 121 70 87 113 63 75 S6 95 95 
lL) 
S.D.(S . za AY Calculations made by apt. J. A. Rafferty, Randolph Field, Texas, a 
\ N Margaret P. Martin, Dept. of Preventive Medicine, Vanderbilt Univ 
In 1es l 97 of the I ol group and 22 of the 26 patients with diabetes 
Not F Ratios showed the highest significant difference at. | 2? hour period in both the standard and tl} 
enous tests. 2.2 and 1.8 respectively 


meal consisting of 100 gm. of carbohydrat 


3) gm. of protein ind 35 gm. of fat 
All tests with the 
pI indial blood 


done in the 


exception of the px 
determinations 
after a 12 hour fast 
All patients in this study were allowed { 
activity about the hospital. However, thi 
ictivities restricted to the hospital 
order to avoid physical exertion of a mark 
degree. The patients, with th 
few with aiabetes, were placed on a stand 
2,400 calorie diet consisting of 280 gm. « 
bohydrate, 100 gm. protein, and 100 
fat (approximately equivalent to 350 gin 


Suvar 


morning 


were 


exception of 


25 gm. of glucose, the subject was gi 


blood and 


secured and the subject 


tests, No 
— 
. l 
ul 
I) 
te 
( 
ul 
( 
T 
t 
d 
t 
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Dextrose 
subjects re- 


iwailable carbohydrate r day: 
CHO O.5S8P O.1F The 
eived this diet for a days 
before testing. The value of a preparatory 
liet adequate in carbohydrate prior to testing 


ot 5 


well known. In view of the reported 
nerease in tolerance as a result of repeated 
esting!®, a minimum of 2 days was allowed 
etween successive tests. This interval was 


t to 6 days in the majority of instances. 
‘blood, drawn within after 
e application of a as was e mploye dd 
(Quantitative b 

ere made by the technique of Folin and 
Wu", using a photoelectric colorimeter. Quali- 


Venous 20 sec 


inalysis ood sugar analyses 


concentrations were esti- 
ull patients by Benedict's method?. 
statistical data 1ined on the 
(Group 1) and the 26 patients 
th unequivoc al clinical evidence of diabetes 


1 Table IL. 


tive urine sugal 


rated in 
103 con- 
subjects 


( roup 2 are summarized 


Discussion. Despite the fact that 


glucose tolerance tests have been used 
tor many years, have been performed 
on many individuals—both normal and 
have found clinically 
diagnostic measures, differ- 
ences of opinion exist as to which test 
is preferable and what constitutes a 
normal or a_ significantly abnormal 
test!® facts would appear to 
warrant the present study in which 
t testing techniques in common use 
ire employed on the same normal 
lividuals, followed by the applica- 
tion of these techniques and results to 
abnormal. 
Evaluation of the 


ill—and been 


useful as 


These 


Normal 1 Dose 


Oral (“Standard”) Test: The upper 
limit of normal for the fasting blood 
sugar in the control group was 118 
me. per 100 ce. when M+2 S.D. was 
used (Table 1). One individual 
exceeded this level by 2 mg. There- 
the assumption by many ob- 

ers’'8, that 120 mg. per 100 ce. 
toresents the normal upper limit 
sms valid, although an_ occasional 
foting level as high as 129 mg. 

-3 S.D.) might be expected. Con- 
trariwise, only 17 (65%) of the 26 


di betic patients exceeded this level, 
tl invalidating the fasting blood 
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sugar as a critical determination in 
the evaluation of abnormal carbohy- 
drate tolerance. 

The standard curve in the control 
group generally shows a moderately 
rapid rise to a peak level at the end 
of & hour. In 18 of the 103 cases, 
the maximum was attained more 
slowly, the peak occurring at 1 hour; 
and 8S cases the & hour and 1 hour 
levels were equal. These differences in 
rapidity of attaining peak levels may 
be related to gastric emptying time* 
In this control series the mean neat 
occurred at % hour with a value of 145 
mg. per 100 cc. and a standard devia- 
tion of 25. the normal 
range of the peak blood level to lie 
within 2 $.D. of the mean, the height 
of the curves could be expected to 
reach 195 mg. Three to 5% might be 
expected to reach 220 mg. (3 S.D.). 
Table 2 (items 8, 9, and 10) demon- 
strates that, in the control group, a 
considerable number of persons had 
standard curves peaking above levels 
different 
evidence of 


Considering 


observers to 
diabetes. The 
actual range for the entire group was 
89 to 223. A level of 180 mg. was ex- 
ceeded by 11% of the individuals. All 
except one diabetic subject rose above 
180 mg. In view of the facts that 
normal individuals may be expected to 
reach a peak of at least 195 mg. 
(2 $.D.), and a few may rise as high 
as 220 mg., and that many adjustme nts 
incident to absorption, distribution, 
and excretion of glucose are taking 
place during the first hour of the test, 
we believe that the height of the curve 
is of little or no diagnostic signifi- 
cance':'8, In addition, we have not 
found it to be of great value in 
determining the severity of diabetes, 
as reported elsewhere**®, though such 
a relationship might logically be 
assumed to exist. 

The peak is followed by a steady 
decline to normal levels by 2 hours. 


considered by 
represent 
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ABNORMAL RESULTS OF 3 TYPES OF 
TOLERANCE TESTS AND OF THE POSTPRANDIAL BLOOD SUGAR 


ACCORDING TO VARIOUS CRITERIA? 


Criterion 


Fasting Sugar above 120 mg./100 ce. 
2 hr. sugar above 120 mg.'* 

2 hr. sugar above fasting level’ 

2 hr. sugar above 110 mg. 

2 hr. sugar above 125 mg.* 

2 hr sugar above 140 mg.** 

3 hr. sugar above fasting level" 
Peak level above 160 mg 
Peak level above 170 mg 
Peak level above 180 mg 
Fasting sugar above 120 mg./100 c« 


Rise over 75 mg. from fasting to } hr 
specimen 

Rise over 5 mg. but less than 10 mg 

of the 1 hour above the } hr. level.* 

Items 12 and 13 both present 


Rise over 10 mg. from } hr. to 1 hr. 
specimen— Exton and Rose.* 

Rise over 50 mg. from fasting to } hr 
specimen.” 

Rise over 30 mg. from } hr. to 1 hr. 
specimen. ! 

Items 11 and 16 both present." 

Items 11 and 17 both present." 

Items 11, 16 and 17 present." 

Items 16 and 17 both present." 

Diabetic according to criteria of 
Gould et al 

1 hr. sugar above 158 mg. Mathews et 
al.2* 

1 hr. sugar above 180 mg. Mathews et 


al. 
Fasting sugar above 120 mg./100 cc. 
2 hr. sugar above 114 mg.* 
2 hr. sugar above 127 mg.** 
2 hr. sugar above 120 mg. Kolmer."5 
2 hr. level above the fasting level.!7 
Level above 134 mg./100 ec.* 
Level above 151 mg.** 
Level above 160 mg 


Level above 170 mg. 


Author’s criterion for upper limit of normality (M 


Mean 


Test 
Involved 


2 dose 


3 according to the author’s observations. 
diabetic in type. 


28.D 


Vo 


”) 


Beyond this range the 


Postprandial blood sugar levels were determined on only 97 controls, 22 diabetics 
Percentages refer to precentage of the group on which the test was performed. 
Raw data to be published elsewere. 


Controls 


test is regarded 


lo4 
Item 103 
Vo Diabetics 
No 
I Stand 0 0 17 65 
2 0 26 100 
3 15 +4 25 06 
Is 18 26 100 
= 0 0 1K 
7 17 17 22 85 
28 27 26 100 
18 Is 26 100 
10 25 06 
ih. 0 0 21 
12 
18 
> 2 2 0 0 
14 0 0 Is 
15. 
23 22 24 
16 
- 28 22 85 
17 
7 7 20 77 
i8 6 0 0 17 65 
19 “ 0 0 17 6 
20 “6 0 0 14 54 
21. = 2 2 17 65 
22 
| | 22 
28 
24 
6 6 25 
Ve 0 0 20 77 
2 25 
0 0 93 
0 0 23 SY 
22 21 22 85 
) P.P. og*** 
$1. 1 1*** 19 
33 0 o*** 16 
| 
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Although a fairly striking hypoglycemic 
phase was noted in many normal 
individuals, secondary hyperglycemic 
“rebound phenomena’ previously 
noted by others'® were not observed. 
This may be related to the infrequent 
s ampling during the 2nd and 3rd hour 
period in our studies. The hypo- 
glycemic phase is generally attributed 
to over-secretion of insulin as a result 
of the hyperglycemic stimulus to the 
pancreas. However, Soskin** denies the 
primacy of increased pancreatic activ- 
ity, and presents evidence of an 
inherent hepatic “homeostatic mech- 
which, after being stimulated 
into activity by hyperglycemia, fails to 
become arrested imme ‘diately upon the 
return of the blood sugar to normal 
levels. This hypoglycemic phase was 
noteworthy, particularly at the 3 hour 
period and somewhat after 4 hours 
when blood samples were taken at this 
time. Twenty-five patients exhibited 
levels of 70 mg. per 100 cc. or below 
hours, 14 of whom had levels 
ranging as low as 50 to 60 mg. 3 hours 
after the ingestion of glucose. None 
dropped below 50 mg. 

The rapidity with which glucose is 
removed from the blood and conse- 
juently the duration of hyperglycemia 
following the ingestion of glucose 
ippears to be the most important con- 
ideration in demonstrating disturbed 
irbohydrate metabolism. Joslin" 
oints out that the blood sugar level 
hould have reached the fasting value 
y the second hour. Gould and asso- 
iates'! take as a normal curve one 
hat has a 3 hour blood sugar below 
ie fasting level. In the control group 

the present series the criteria of 
iese authors for a normal tolerance 
st were exceeded by a sizable por- 

m of the subjects (Table 2, items 

and 7). If one notes variability in 

e fasting sugar levels in the control 

oup as well as a similar finding after 
and 3 hours during the oral test, it 


anism” 


at $ 
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appears invalid to assume that the 
blood sugar must consistently fall be- 
ry the fasting level after either 2 

‘3 hours since wide variations with 
en to each other would appear to 
be physiological. Contrariwise, 4 of the 
diabetic group fell below the fasting 
level after 3 hours. 

Reg gardle ss of these varied opinions, 
most investigators agree that by the 
end of the second hour of the test the 
blood sugar should have dropped to 
an absolute value of 120 mg. per 100 
ce. or Lawrence!® considers 
that if the blood sugar has returned to 
normal after 2 hours, and if the fasting 
blood sugar is normal, the case is non- 
diabetic regardless of the intervening 
glycemia and glycosuria. The control 
group in the present study showed a 
mean 2 hour sugar level of 96 mg. 
per 100 cc. with a $.D. of 15 mg. The 
2 hour range, using M+-2 S.D., is 66 to 
126 mg. (actual range: 64 to 120 mg.). 
Using 3 S.D., the level might be ex- 
pected to reach 141 mg. in a few 
instances. In view of the close par- 
allelism between the actual 2 hour 
range and that obtained by employing 
2 §.D. from the mean, and the fact 
that the use of 2 S.D. includes 95% of 
the individuals, we believe that levels 
between 125 mg. (2 S.D.) and 140 
mg. should be regarded as presump- 
tively abnormal and that levels above 
140 mg. (3 S.D.) should be judged 
definitely abnormal (diabetic). At 3 
hours, using M+2 S.D., values might 
be expected to range up to 114 mg. 
(highest actual value, 119 mg.). How- 
ever, in view of the fact that many 
persons with mildly decreased toler- 
ance may show normal fasting and 3 
hour levels, as has been noted previ- 
ously*!, we feel that the 3 hour level 
is not critical and that its use as a 
diagnostic criterion might cause mild 
cases of diabetes to be missed. Our 
experience suggests that it is of value 
in estimating the severity of the 
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metabolic disturbance. These observa- 
merely confirm the 
accepted assumption that the absolute 
2 hour blood sugar level (120 to 125 
in the 1 dose oral test is the 
critical observation. In the 
maximum blood sugar “rise” appears to 


tions usually 


mg. 


addition 


be of little consequence. The fasting 
blood sugar should be below 120 mg. 
According to our observations other 
criteria for interpretation of this  tol- 
test invalid 
(Table 2). Using these criteria, all of 
the patients with diabetes had “dia- 
betic type curves,” whereas none ot 
the control fell this 
category. 

Evaluation of the 1 Hour, 2 Dose 
Test (Exton-Rose). Exton and 
developed the technique of the 1 hour, 
2 dose oral test as it is used today, bas- 
ing their approach on the Hamman- 
Hirschman’? or Staub-Traugott** phe- 
nomenon and upon Allen’s paradoxical 
law of glucose utilization. According 
to these authors, the criteria for a 
normal response to the 2 dose test are: 


erance appear to be 


group into 


Rose® 


l. A fasting specimen within normal 
limits. 2. A blood sugar not 
exceeding 75 mg. at the end of & hour. 
3. Blood sugar in the 1 hour specimen 


rise 1n 


less than, equal to, or not exceeding the 
2 hour specimen by more than 5 mg. 
t. All urines qualitatively negative for 
sugar. The diabetic response consists 
of: 1. A rise in blood sugar of 10 mg. 
or greater following the second dose 
of glucose. 2. Blood and urine sugars 
proportional to the severity of the 
disease. Robinson and_ co-workers”® 
following these criteria, noted that 
60.8% of all patients admitted to the 
hospital for any cause would be clas- 
sified as diabetic. Gould, Altshuler, 
and Mellen'! found that the criteria of 
Exton and Rose gave 100% correlation 
with the clinical diagnosis in their 
group of diabetics, but that 36.3% of 
their normal controls would also be 
considered diabetic by the same stand- 
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ards. They, modified the 


interpretation of the test, thinking that 
a diagnosis of diabetes was justitied if 


) 


any 2 


theretore, 


of the following 3 
existed (Table 2): l. Fasting blood 
sugar above 120 mg. per 100 cc. 2. A 
difterence of 50 mg. 
the 

3. A 


between 


conditions 


or more between 
fasting and hour 
difference of 30 mg. or more 
the &% hour and 1 _ hour 
specimens. By these criteria they felt 
the test to be 97% sensitive and 100% 
specific, while the criteria of Exton and 


specimens. 


Kose were regarded as being 
sensitive, but only 50% specific. 

Matthews, Magath, and Berkson** 
studied the results of the 2 dose test, 
using a group of 117 normal controls, 
304 patients with and 70 
patients with renal diabetes. These 
authors point out that since the only 


diabetes, 


requisite for a diagnosis of diabetes, 
according to Exton and Rose, is a dif- 
ference of 10 mg. per 100 cc. or more 
between the 4 hour and 1 hour levels, 
many non-diagnostic curves exist, as 
fasting levels above 120 mg. and, or, 
rises in blood sugar greater than 75 mg 
hour 
ceeding hour levels by more than 5 
but less than 10 mg. They noted also 
that by the criteria of Exton and Rose 


at 4 hour and, or, | levels ex- 


54.5% of all their normal patients would 
be classed as diabetic. However, using 
the criteria of Gould and 
many non-diagnostic curves were also 


associates 


found. In Matthews’ series results wer 
88% in agreement with clinical findings 
using the criteria of Exton and Ros« 
and 73% agreed under Gould’s criteria 
He obtained 98% agreement by using 
the critical level of 158 mg. at 1 how 
as the diagnostic criterion. Therefore 
his group considers this level the mos 
effective differentiatin: 
the normal and the diabetic by mean 


criterion for 


‘of this test. They state that 1 hou 


levels above 158 mg. denote probab! 
diabetes and that, when the level ex 
ceeds 180 mg., a diagnosis of diabet 
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made with assurance. The crit- 
160 mg. is, perhaps, the 
most widely accepted criterion of the 
2 dose test at the present time for 
differentiating normality versus ab- 
normality’. 

In the present series the mean blood 
sugar values (Table 1) in the control 
normal by the criteria of 
Exton and Rose, Gould et al., and 
Matthews et al. However, Table 2 
that by the criteria of 
Exton and Rose only 67% (69 subjects ) 
of results in the control group were 
Twenty-three subjects showed 
(item 15, Table 2) 
ind 11 patients showed non-diagnostic 
curves (items 12 and 13). Of the dia- 
betic group 92% showed diabetic type 
curves thus demonstrating fairly high 


can be 
ical level of 


group are 


demonstrates 


normal. 


diabetic curves 


sensitivity, but low spec ‘ificity. Using 
Gould’s criteria, 65% (67 cases) of 
results were normal. Two patients 


showed diabetic curves (items 22) and 
}4 patients showed non-diagnostic 
urves (item 16, plus item 17, less item 
21). In the diabetic group 22 (85%) 
patients would be classified as diabetic, 
would be non-diagnostic, 
thus demonstrating a low specificity as 
vell as a high percentage of false 
results. Matthews’ critical 
vel of 158 mg. was exceeded by only 
6 subjects, (item 23) in the control 
The 1 hour level of 180 mg. 
as exceeded by 6 persons, who would 

considered definitely diabetic bv 

interpretation (item 24), so that 

remaining 10 patients with levels 
158 and 180 mg. must be 
usidered to have presumptively dia- 
tic or non-diagnostic curves. The use 
\latthews’ criteria results, therefore, 
a total of 16% diabetic or non-diag- 
stic tests in this presumably normal 
up and in 84% normal results. In 

diabetic group, 25 (96%) demon- 
ited diabetic curves. Although these 
eria are subject to objections, thev 
most specific, and give the greatest 


whereas 4 


ositive 


roup. 


tween 
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¥ rcentage of “non-diabetic” 1 hour, 
2 dose curves in this group of normal 
controls. We do not wish to propose 
diagnostic criteria for this test, for 
reasons to be presented presently. For 
purposes of comparison with other 
tests Matthews’ criteria will, therefore, 
be employed in this communication as 
the most reliable for the interpreta- 
tion of the 1 hour, 2 dose test. 
Evaluation of the Intravenous Test. 
Tolerance testing by the administra- 
tion of sugar directly into ,the blood 
stream has been developed and various 
techniques described. Despite the crit- 
icism'® that the method is unphysiolog- 
ical, especially as the glucose is admin- 
istered into the systemic circulation, 
and not into the portal system, thus 
by-passing the liver, the technique has 
enjoyed some popularity. The oral type 
of test fails to differentiate between 
changes in blood sugar level resulting 
from abnormal gastrointestinal absorp- 
tion and those due to metabolic defect. 
Most of the methods are based upon 
the studies of Thannhauser and 
Pfitzer*®. The lack of agreement as to 
a uniform procedure in intravenous 
testing has been pointed out, and a sur- 
vev of some of the various techniques 
presented by Tunbridge Alli- 
bone*!. Lozner, Winkler, Taylor, and 
Peters?! studied the use of 50 cc. of 
50% glucose, given within a 2 minute 
period, followed bv periodic blood 
sugar determinations over a 3 hour 
period using the Somogyi zine precip- 
itation method. This procedure gives 
fermentable “true sugar” levels in con- 
trast to the tungstate precipitation tech- 
nique, such as the Folin-Wu method, 
which does not remove non-glucose 
reducing substances, largely  gluta- 
thione and ergothionine. These sub- 
stances are generally considered to 
exist at a fairly constant level amount- 
ing to about 10 to 30 mg. per 100 cc."*. 
Therefore. the Somogyi values mav be 
expected to average approximately 20 


il 
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than those done by the 
Folin-Wu technique. In 60 normal indi- 
viduals Lozner et al. found the mean 
2 hour level to be 78.8 mg. with a S.D. 


mg. lower 


of 7.2 mg. They considered abnormal 
any level at 2 hours greater than 3 
S.D., that is, 100 mg. (approximately 


equivalent to 120 mg. by the tungsté ite 
method), and concluded that, if the 

hour greater than 120 mg. 
(equivalent to 140 mg.), the patient 
probably has diabetes; if below 100 
mg. (equivalent to 120 mg.), he prob- 
ably Levels between these 2 
figures were considered non-diagnostic. 

\ frequently employed method, and 
the one used in the present study, 
consists in the administration of 0.5 
gm. of glucose per kg. of body weight 
in approximately a 20% solution over a 
period of about 20 to 30 minutes, 
followed by blood determina- 
tions during a period of 3 hours. The 
dosage of glucose approximates the 
found by Cori and Cori® to 
be the maximal oral dose which can 
be absorbed by the gastrointestinal 
tract during the time involved. This 
dosage is therefore felt to be as nearly 
physiological as possible by the 
intravenous method of administration. 
By this method Kolmer'® thinks that 
the blood sugar level should 
returned to 120 mg. or below 
2 hours after starting the injection. 
Duncan’? states that by the same 
technique the blood sugar should nor- 
mally fall below the initial level at 
2 hours. It was found that the con- 
trol group in the present series showed 
a mean 2 hour level of 88 mg. with 
a S.D. of 13 mg. A range of 62 to 114 
would be expected, using 2 S.D. By 
the same reasoning as that previously 
discussed in relation to the 2 hour 
level on the standard test, it would 
appear reasonable to assume that a few 
normal persons (3 to 5%) may be 
expected to show 2 hour levels rang- 


ing up to 127 mg. (3 S.D.) when the 


level is 


does not. 


sugar 


quantity 


have 
within 
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Folin-Wu method 
determinations 
feel that levels between 
127 mg. 
sumptively abnormal, 


above 127 


for 


is used. 


blood sugar 
However, we 
114 mg. and 
regarded as _pre- 

and that those 
mg. (3 S.D.) should be 
diabetic until disproved. 
Lozner’s 2 hour mean plus 2 S.D. yields 
an upper level of 93 mg. (equivalent 
to 113 mg. if the Folin-Wu_ rather 
than the Somogyi zinc method is used 
analyses). The parallelism 
between our 2 hour value and that of 
Lozner, corrected for the difference in 
analytic technique, is of interest in view 
of the difference in method of admin- 
istration of the sugar. 
to imply that the dosage rather than 
the rate of administration is the im- 
portant factor. 

Our for a intrave- 
nous test by the method used are, there- 
fore, a 


should be 


considered 


tor close 


This would seem 


criteria normal 


blood sugar 
114 mg 


Values between 


normal fasting 
level and a 2 hour level of 


per 100 cc. or below. 


114 and 127 mg. would be considered 
non-diagnostic and above 127 mg. as 
diabetic. The height of the curve here 
too appears to be of no diagnostic 
value. 

Evaluation of the  Postprandial 
Blood Sugar Level. In the control 


group the mean 2 hour postprandial 
sugar level was 98 mg. per 100 cc 
with a S.D. of 18 mg. The expected 
range using 2 S.D. would be 63 to 134 
mg., and 3 S$.D. would be 45 
to 151 mg. Three persons exceeded 
134 mg. on the postprandial, and onl 
1 exceeded 151 mg. The rather larg: 
standard deviation attests to a cor 

siderable scatter in values about th 
mean. Because of the variability in 
the factors of the amount of food cor 

sumed in the meal, variation in the 
rapidity of digestion, intestinal motil- 
ity, absorption, and so on, concerned 
in relation to a meal of complex fooc- 
stuffs as compared to a monosa 

charide, it seems reasonable to allow 


using 
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the widest feasible range of normality 
in interpreting this test, realizing that 
the test is probably more gross and 
variable than those employing glucose. 
However, from our observations the 
test appears to be the easiest to per- 
form and an excellent presumptive test. 
For our purposes of comparison here, 
we will consider values above 134 mg. 
as borderline, and those above 151 mg. 
as diabetic until proved otherwise. 
Comparative Evaluation of the 4 
l'ests—that is, the (“Standard”) 1 Dose 
Oral, the 1 hour, 2 dose Oral (Exton- 
Rose), the Intravenous Test, and the 
2 hour Postprandial Blood Sugar. Hav- 
ing determined from the aforemen- 
tioned considerations of the control 
data what shall be regarded as the 
normal results of the 4 types of toler- 
ance tests and the best criteria for the 
interpretation of these results, it is of 
interest to compare the diagnostic im- 
plications of these tests with each 
other. From Table 2 it is patent that a 
number of individuals showed incon- 
sistencies in the results of various tests 
is. regards normality versus abnor- 
mality, regardless of the criteria used 
for interpretation of the individual 
This is especially evident in items 
> and 6 (Standard), 23 and 24 ( Exton- 
Rose), 26 and 27 (Intravenous) and 
) and 31 (Postprandial Sugar Level) 
vhich include the most valid criteria 
x the interpretation of each test. 
Using other criteria for the standard 
st previously presented and referring 
Table 2, we note that the 103 con- 
ol subjects fell within normal range. 
‘| 26 of the diabetic group showed 
iabetic glucose tolerance tests. There- 
re, the standard test appears to be 
th highly sensitive and specific. How- 
er, these features may be more ap- 
irent than real since the diabetic 
up presented enough clinical evi- 
nee of diabetes to establish the 
gnosis beyond a reasonable doubt. 
borderline cases are analyzed we 
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might expect a number of tests to fall 
within the non-diagnostic range, that 
is, the range represented between 2 
and 3 S.D. from the normal mean (125 
to 140 mg. at the 2 hour period). This 
will be borne out in a future communi- 
cation in which the tolerance tests done 
on 71 patients with “glycosuria”, but 
without clinical evidence of disturbed 
metabolism are analyzed. However, 
since the 1 hour, 2 dose test, the post- 
prandial blood sugar test, and the 
intravenous test were done on_ this 
same group of 103 control subjects 
and 26 diabetic patients the com- 
parison in the present communication 
seems justified. 

The results of the intravenous test 
closely parallel those of the standard 
oral test when the 2 hour blood glucose 
level is used as the critical considera- 
tion. The upper limit of normal is 114 
mg. using M + 2 S.D. The range be- 
tween M + 2 S.D. and M + 3 S.D. 
is taken to be non-diagnostic (114 to 
127 mg.). None of the control group 
fell into the diabetic range although 2 
tests (119 and 120 mg.) would be 
considered non-diagnostic. However, 
borderline deviations of this degree 
could be considered within the range 
of analytical error (5 mg. for all vol- 
umetric analyses)2. Contrariwise, in 
the group of 26 frank diabetics, one 
displayed a normal intravenous test 
and 2 fell within the non-diagnostic 
range. In view of the degree of dis- 
turbance of carbohydrate metabolism 
in this group, this would not be antici- 
pated in a highly sensitive test. There- 
fore, we might conclude that the 
intravenous is highly specific, but that 
the evidence suggests that it is not as 
sensitive as the standard oral test. This 
will also be borne out more conclusive- 
lv in the analysis of the “asymptomatic 
glycosuria” group of patients who fall 
into a more borderline range. 

The postprandial blood sugar taken 
2 hours after a standard meal, like the 
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intravenous test, appears less specific 
than the standard oral test. In the 
control series, 2% fell into the presump- 
tively abnormal and 1% into the frankly 
abnormal group. Contrariwise, in the 
group of 22 patients with diabetes 
upon whom this test was done, 2 (9%) 
displayed only presumptively abnormal 
values, and 1 (4.5%) fell within the 
range of normality. However, the cor- 
relation with the standard oral and 
intravenous tests is surprisingly good. 
We can conclude that in view of the 
simplicity of the postprandial test, it 
is of definite value as a tool for clinical 
evaluation of carbohydrate metabolism. 

\ great discrepancy is encountered 
when the results of the 1 hour, 2 dose 
test are analyzed and compared with 
the other tests. This test appears to 
present a prohibitive number of false 
positive results in the control series 
regardless of the criteria for interpre- 
tation used. Although the 1 hour, 2 
dose test has appeared to be accurate 
in the hands of investigators, 
when the critical level of 158 mg. at 
the 1 hour period is used?2, this has bv 
no means been universally concurred 
in. Kelly'* has reported that, of 82 indi- 
viduals showing abnormal 2 dose test. 
only 53 (64.6%) had abnormal standard 
tests by this criterion. Langner and 
Dewees'® have likewise concluded that 
the 1 dose test is more reliable than 
the 1 hour, 2 dose test. 

In reference to Table 2, only 84% of 
the 103 controls fall into the normal 
range when the absolute value of 158 
mg. at the 1 hour period is used as the 
critical level. Of the remaining 16%, 
6% would be classified as frank dia- 
betes, and 10% as “presumptively dia- 
betic” or non-diagnostic. None of these 
patients exhibited abnormal standard 
curves according to the criteria used. 
At the same time all but one of the 26 
diabetic patients exhibited frankly 
diabetic 1 hour, 2 dose tests. 
The above findings strongly suggest 


some 
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that the 1 hour, 2 dose test is overly 
sensitive. Early during the study thes 
findings led us to believe, because of 
the relative simplicity of performanc« 
of the test, that it might be used as an 
exclusion or “screen” test where large 
were to be 


numbers of individuals 


evaluated from the standpoint of car- 


bohvdrate tolerance. This was to be 
followed by standard tests thos: 
cases showing abnormal 1 hour, 2 dos« 


tests. in very much the way precipita: 
tion exclusion tests are used in syphilis 
study. However, serious objections hav: 
been made to the 2 dose procedur 
which might lead one to question th 
specificity as well as the sensitivity of 
the test. notes that th 
test, as performed, is only “vaguely 


Lawrence!® 


reminiscent” of Staub’s and Traugott’s 
original procedures in which the sec 
ond dose of glucose was given after 
1 or 2 hours, rather than % hour, when 
the blood sugar level was falling or 
had returned to normal in non-diabetic 
individuals. Thus the blood sugar was 
raised but little by a second dose in th 
normal, whereas the diabetic patient 
showed further rise. In addition, Cori 
and Cori® point out that since an ab- 
sorption of 0.99 gm. per kg. per hou 
was found in dogs by Trimble and co 
workers®°, and an intravenous toleranc 
rate of 0.9 gm. per kg. per hour was 
determined in dogs by Woodvyatt**, 

close relationship between rate of in 
testinal absorption and the rate of 
Theretor¢ 
since the maximum rate at which glu 
cose may be injected in man without 
losing glucose in the urine is 0.85 gn 

per kg. per hour**, one may infer that 
the rate of gastrointestina 
absorption in man could hardly b 
greater. This is equivalent to a max 

mum absorption of 59 gm. per hou 
in a 70 kg. man. Leonards and Free 

found that in normal adult male sul 

jects given the Exton-Rose test, fro. 

38 to 62 gm. (average 50 gm.) of gli 


glucose utilization exists. 


maximal 
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cose could be recovered from gastric 
contents after 1 hour, showing that 
only about 50% of the glucose is ab- 
, sorbed during the test. Also, the curves 
obtained in giving 2 doses of glucose 
were quite similar to those seen during 
the first hour of the standard test. 
Warren and associates*? also found the 
maximal glucose absorption from the 
gastroduodenal unit in their subjects 
to be about 43 gm. per hour. These 


findings have been confirmed — by 
others'?**, and cast doubt upon the 
validity of giving 2 doses % hour apart. 
The 1 hour, 2 dose test is therefore 


subject to the same errors as would be 


FABLE 
SPECIMENS OF STANDARD 
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is equivalent to the similar wide scat- 
ter seen in the standard test at 1 hour. 
When our data on the standard and 
2 dose tests are analyzed as to the 
amount of rise or fall in blood sugar 
level between the % hour and the 1 
hour specimen very similar values are 
obtained in the 2 tests. These results 
appear in Table 3. They demonstrate 
that the number of cases showing a 
rise or a fall in sugar level at 1 hour 
is essentially the same, whether or not 
2 doses are given, and lend support 
to the above observations. Of equal 
interest is the remarkable equivalence 
of the 2 hour sugar levels on both 


DIFFERENCES IN BLOOD SUGAR LEVEL BETWEEN } HR. AND 1 HR. 
AND EXTON-ROSE TEST ON 


SAME INDIVIDUALS 


Change in Blood Standard E-xrton-Rose 
Glucose Vo Cases Ar Rise* Ar Fall* Vo (Cases Av. Rise* Av. Fall* 
Controls 
Rise Is 26 33 25 
Fall 77 28 67 22 
No Change Ss 3 
108 1053 
Diabetics 
R 22 71 25 73 
No Change 1 0 
26 26 


My. per 100 ce 


pected in using the peak level of the 
tandard oral test as the critical value. 
‘he mean 1 hour level in this group 
as 132 mg. per 100 ce. with a S.D. of 
+ mg. The expected range of the | 
our value (M + 2 S.D.) would be 
t to 198 mg., and some patients might 
expected to range up to 232 mg. 
» $.D.). This is quite similar to the 
pected range of the 1 dose oral test 
the same time interval emploving 
0 gm. of glucose (Table I). The 
tual range obtained was 72 to 223 


A S.D. of the magnitude of 34.0 
its is evidence of a group with con- 
lerable seatter about the mean and 


tests and the general shape of the 
curves where the 1 hour, 2 dose test 
is prolonged to 2 hours. A comparison 
of the mean blood sugar curves of the 
standard test and those cases in which 
the 1 hour, 2 dose test was prolonged 
to 2 hours (Table 1) in our control 
series demonstrates this similar pattern. 
This is also evident in comparing the 
individual curves for the 2 tests. We, 
therefore, agree with Langner and 
co-workers that the Exton-Rose (1 
hour, 2 dose) test is based upon false 
assumptions and is essentially the same 
procedure as the standard test. The 
criteria for judging normality and ab- 
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normality are based upon a different, 
more variable, and less significant por- 
tion of the blood sugar curve, namely 
the height to which the blood sugar 
level As_ previously concluded 
from our observations on the standard 
test carried out on the control group, 
the peak of the curve appears to be 
of little diagnostic value. Therefore, 
in view of these observations the same 
conclusions can be drawn for the 1 
hour, 2 dose test. It is reasonable that 
the height of the curve should be 
greater in the diabetic in whom those 
homeostatic mechanisms which 
ate so nicely in the normal individual 
are disturbed. However, the height 
attained is probably not so regularly 
proportional to the degree of disturb- 
ance as is the rapidity with which the 
organism is able to 
blood sugar levels. 
Summary. 1. Three glucose tolerance 
tests (3 hour, 1 [“standard”]; 1] 
hour, 2 dose [Exton-Rose] ), and intra- 
venous were performed on 103 normal 
control subjects and 26 clinically diag- 
nosed diabetic patients. hour 
postprandial blood sugar levels were 
determined following a standard meal 
in these groups. Of the tests, the “stand- 
ard” oral test appears to be the most 
valid, being most specific and sensitive. 
2. Both the standard oral and the 
intravenous tests are satisfactory for 
clinical use as a diagnostic aid. The 
intravenous test, because of its some- 
what lower sensitivity, might cause 
mild carbohydrate metabolic disturb- 
ance to be missed. Borderline results 
using this test are, therefore, possibly 
more indicative of metabolic disturb- 


rises. 


oper- 


recover normal 


dose 


Two 


ance than similar results with the 
standard test. The intravenous test, 
since it eliminates the influence of 


gastrointestinal absorption, should be 
of value in determining carbohydrate 
tolerance in cases in which absorption 
defect is suspected. 

The 3 hour blood sugar level of 
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the standard test is of some value in 
estimating the severity of the meta- 
bolic Gistarhance in cases showing de- 
but. is of little 


laved curves at 2 hours, 


diagnostic \ value per se. 

Results of the tests in 103 control 
subjects lead us to conclude that a 
normal | oral test consists of a 
fasting blood sugar level at 120 mg. 


dose 


per 100 ce. or less, and a 2 hour level 
of 125 mg. per 100 cc. iM 2 S.D.) 
or less. Two hour blood sugar values 
above 140 mg. (M S.D.) should 


be taken to be diabetic. 
tween 125 and 140 mg. 


pre sumptive ly 


Values be- 
should be 

diabetic 
Simil: urly, a 


regarded as 
until proven 
normal intravenous test consists of a 
normal fasting blood sugar and a 2 
hour level of 114 me. (M 2 S.D.) 


less. Levels above 127 mg. (M 


otherwise. 


3 §$.D.) should be regarded as diabetic 
ae between 114 and 127 mg. 
sumptively diabetic. The 
curve 


as pre- 
height of the 
is thought to be of no diagnostic 
significance. These observations paral- 
lel observations made on the individual 
tests throughout the literature by othe 
investigators. 

The 2 hour postprandial blood 
sugar level shows fairly good correla 
tion with the standard and intravenous 
tests, and is a simple means of estimat 
ing the ability to utilize carbohydrate 
acting as a presumptive test. 
blood sugar levels below 
100 cc. (M 2 S.D. 


normal, between 


Two hou 
134 mg. pel 
) are regarded as 
134 and 151 mg. as 
pre sumptive ly diabetic, and above 15 


mg. (M + 3 S.D.) as frankly diabetic 
The Pole criteria for the 
hour, 2 dose test (Exton-Rose) ad 


vanced by Matthews and his associat 
are the ‘most acceptable ones avai 
able. The test, however, is overly sens 
tive, resulting false diabetic curve 
in a significant number of normal pe 
sons. In addition, it is believed to | 
based upon false assumptions at 


should, therefore, be discarded. 


pli 
tul 
9 
tec 
tel 
su 
inf 


MOYER; WOMACK: GLUCOSE TOLERANCE 173 


7. Where the consideration of sim- 8. Many conditions result in altera- 
plicity and fewer number of venipunc- — tions in glucose tolerance tests, so that 
tures arises to recommend the 1 hour, they are not specific for diabetes 

dose test, it is thought that the mellitus. As with any clinical test, they 
technique of the standard test with de- must be évaluated in relation to the 
termination of the fasting and 2 hour clinical picture. If this is done, they 
sugar levels only offers more reliable are of considerable clinical value. 
information. 
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NEW YORK, NEW YORK 
From the Departments ot Pathology and Medicine and the Study Group on RKRheumati 
Diseases, New York University College of Medicine, Laboratories of Pathology 
and the Third Medical Division, Bellevue Hospital 
In 1945, a distinctive inflammatory $2% of 450°) consecutive 


lesion in the striated muscle in rheu- 


matoid arthritis was described — by 
Freund, Steiner and their associates*. 
The infiltra- 
tion of lymphocytes and plasma cells 


It 


was found to be widely disseminated 


lesion, essentially a focal 


was called “nodular polymyositis.” 


throughout the various muscles and 
could be demonstrated with regularity 
by biopsy. No similar lesions were 


found in a large number of unselected 


control cases. These observations ex- 


cited considerable interest among 
rheumatologists in this country and 
abroad because of the lack of satis- 


factory diagnostic tests for rheumatoid 
arthritis, particularly the early 
stages of the disease. Further reports 
by Steiner’® added support to the con- 
cept of the specificity of the lesion. 
Within a short period of time, the 
presence of the lesion in the muscle in 
of rheumatoid arthritis 
was confirmed by several other ob- 


6,8,13,16 


in 


most cases 
servers 

That the lesions are not specific for 
rheumatoid arthritis was suggested by 
isolated observations of several invest- 
Clawson, Noble and Lufkin‘ 


found them in the deltoid muscle of 


igators-. 


° This work was aided by 


(174) 


a grant from the 


DeForest and his co-workers" saw then 
in a few patients with non-specific in 
fectious arthritis and osteoarthritis a 


June, 1945 evidence was presented 


well as in rheumatoid arthritis 


a preliminary report that lesions, his 
tologically similar to or identical wit} 
those seen in rheumatoid arthritis, may 
occur in rheumatic fever, osteoarthriti 
and certain other diseases, and it was 
concluded that this lesion was ther 
Similar 
were drawn by Ogrvzlo' from a stud) 
15S ot 


tore not specific conclusion 


of the muscle in cases man 
different diseases. 

It is not without historical inter 
that Klinge™ 1932 
presence of similar lesions in striated 
muscle obtained at necropsy from 2 
6 patients with rheumatoid arthrit 


Unlike the granulomatous nodules | 


in reported 


described in rheumatic fever. the 
were regarded as histologically no 
specific. Curtis and Pollard®, in 1940 


observed the infiltrates in rheumat 
arthritis and in Feltv’s svndrome. 
believed they represented another fi 


a 


ture common to the 2 diseases. 7 
“Iwmphorrhages” described in my 
thenia gravis by Mandelbaum'' { 
M Kaplan Foundation 


( 
t 
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quently are compact and resemble the 
nodules” of Steiner et al. 

un- 
lertaken in an attempt to evaluate the 
found in muscle obtained by 
biopsy as a diagnostic test tor rheu- 
matoid arthritis. The procedure differs 
somewhat from previous studies in cer- 


The present investigations were 


lesions 


tain respects. The control cases were 
selected in large part from those rheu- 
matic conditions that might at times 
be contused clinically with rheumatoid 
irthritis, such as rheumatic fever, os- 
teoarthritis, and 
In addition, 
muscle was obtained from a number 
ot healthy 
viduals with other conditions that have 
certain 


tuberculous 
other types of arthritis. 


gout, 


volunteers, and from indi- 
pathologic — relationships — to 
those diseases mentioned above, such 
as inactive heart disease, 
endocarditis 
pulmonary tuberculosis. 


rheumatic 
subacute bacterial and 
Another fea- 
ture of this study is that serial sections 
of the muscle were made in each case. 
lt was deemed necessary to subject 
the non-rheumatoid biopsies to exactly 
the same procedures as the rheumatoid 
ones especially in respect to serial 
sectioning. In previous reports, it is 
y stated that this had been 
me. It was hoped that this proce- 
ire would disclose the incidence and 
e of the lesions in the muscle and 
it a determination could be made as 
their relative usefulness if not ab- 
solute value as an aid in the diagnosis 
the arthritis. 


t clearly 


Mlethod and Materials. The 202 cases of 
include 57 rheumatoid 
and 10 
Marie-Strumpell spondylitis with and with- 
peripheral rheumatoid arthritis. Another 
patients had active rheumatic fever with 

more of the following manifestations: 
ithritis, valvulitis, carditis or chorea. In 
tion, there were 11 


disease, 


series cases of 


ritis in various stages of activity 


inactive 
heart 19 of degenerative 

itis (osteoarthritis), 10 of tuberculous 
sp adylitis or arthritis, and 8 of gout. The 
g: ip of miscellaneous controls included dis- 
iated lupus erythematosus, acute infec- 


cases of 
natic 
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tious arthritis to 
syphilis, glomerulonephritis, asthma and sub- 
bacterial endocarditis. The clinical 
study of these cases was planned with a 
view of elucidation of the factors concerned 
in the development of these 
included, in addition to clinical, roentgeno- 
graphic and routine laboratory studies, the 
appropriate determination of the erythrocyte 
sedimentation rate, the serum titer of agglu- 
strains of group A hemolytic 
streptococci, agglutinins for sensitized sheep 
red cells, the serum titer of antisteptolysin-O, 
and precipitins for trichinella antigen. 

In all but 20 necropsy 
was performed, the muscle was obtained by 


specific organisms, 


acute 


lesions; it 


tinins for 3 


instances, where 


biopsy. As a rule the specimen was taken 
from the gastrocnemius muscle; in a_ few 
cases, from the quadriceps femoris. The 


necropsy specimen, principally from cases of 
fever and rheumatic heart disease, 
often the muscle with a 
smaller from the deltoid. The 
lesions, when present in material obtained 


rheumatic 


was most psoas 


proportion 


at necropsy, were identical with those found 
in biopsy specimens. 

There were 13. healthy adult 
These had no history or physical signs of 
the The electro- 
cardiogram, the 
erythrocyte sedimentation rate, blood Wasser- 
mann reaction, and the serum titer of strep- 
tococcus agglutinins, sensitized sheep red cell 
agglutinins, precipitins — for trichinella 
antigen were all normal. 

Phe method of fixation 
was found to be immersion of the excised 
muscle in 10% formalin for % to 1 hour; then 
washing in tap water for % to 1 hour; finally 
completing the fixation ia Zenker’s solution 
without the addition of acetic acid or for- 


volunteers. 


any of rheumatic diseases. 


roentgenograms of chest, 
and 


most satisfactory 


malin. In each instance, approximately 400 
serial sections were cut. The average area 
of the stained section was 1 centimeter 


squared, and the thickness, 8 micra., Every 
fitth section was stained with hematoxylin 
and eosin. In certain instances, sections were 


also. stained for elastic tissue (Weigert’s 
stain), for reticulum (Wilder's stain) and 
fibrin (Brown-Breen’s stain). The average 


unit volume of muscle studied, after fixation 
and staining, was 0.32 cc. More than 80,000 
sections were cut, and of these, over 17,000 
were stained and examined. The number of 
cells in the individual lesions was counted, 
as well as the number of lesions in the unit 
volume of muscle. The area of the smallest 
and largest lesions in each case was meas- 
ured with an eyepiece micrometer. The mean 
diameter was then calculated as if this were 
the area of a circle. 
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In addition to the histological study, chemi- 
cal analysis of the muscle of 40 of these 
cases was also performed and the results will 
be reported elsewhere by Bien, Ziff, Bunim 
and McEwe nl, 


Criteria for Diagnosis. Because of 
the frequency of mild inflammatory 
and degenerative changes in striated 
muscle, it is necessary to define precise 
criteria for the diagnosis of the so- 
The criteria 
used in this series, although arbitrarily 
selected, incorporate those of Steiner!” 
with certain quantitative limits not 
previously described. 

l. Cell type. The predominant cell 
is the lymphocyte. There is a much 
smaller proportion of sarcolemmal 
nuclei, plasma cells, mast cells, endo- 
thelial and mononuclear cells and 
polymorphonuclear leukocytes. Cells 
resembling fibroblasts or epithelioid 
cells may rarely be present, but are 
never more than 5% of the total. 

2. Compactness. The cell aggregate 
must be compact and the distance in- 
tervening between the great majority 
of the cells be no greater than the 
diameter of the average cell. 

3. Framework. There is a_ small 
amount of preformed collagen and oc- 
casionally of adipose tissue in the in- 
flammatory focus, but no reticulum. 
The presence or absence of reticulum 
was determined by Wilder’s method. 

1. Number of cells. Because minute 
foci of cellular infiltrations are com- 
monly found throughout our series, 50 
cells in a single lesion is the minimal 
number accepted. 

5. Size. The minimal limit of the 
size of the acceptable lesion is a mean 
diameter of 35 micra. In a few in- 
stances, the lesion was sectioned at a 
longitudinal tangent to a blood vessel 
and thus appeared long but narrow. 
The minimal acceptable width of such 
an accumulation is 35 micra. 

6. Contour. The lesion may have 
any configuration. This is determined 


called muscle “nodule.” 


RHEUMATOID ARTHRITIS 


largely by the location of the cell ag- 
gregate. ‘Within the endomysium, its 
margins are necessarily linear because 
of its relations to adjacent muscle 
fibers. In this position, it may infiltrate 
for a short distance between adjacent 
muscle fibers, and the shape theretore 
becomes stellate. If the distribution is 
in relation to a blood vessel, the cells 
form a complete or incomplete collar 
In adipose tissue, the contours are of 
ten less regular than elsewhere be 
cause of the intervening fat cells. 

7. Circumscription. No matter what 
the configuration, the lesion is essen 
tially circumscribed (“nodular”) and 
not diffuse as in certain other types of 
myositis. 

8. Location. The lesions may 
located in the endomysium, perimys 
ium or epimysium. They may or may 
not be related to the nerves or vessels 
in these locations. The vessels may b: 
arteries, veins or capillaries. In some 
instances, the cells involve the adven 
titia but not the media or intima of the 
vessel. 

9. Necrosis. The inflammatory foci 
do not contain fibrin, erythrocytes o1 
blood pigment. There is no fibrinoid 
change in the collagen such as is see 
in the subcutaneous nodule of rheu 
matoid arthritis. While secondary dé 
generative changes may take place i! 
the adjacent muscle fibers, there is n 
necrosis of the inflammatory cells. 

Results. The results have been d 
vided into 4 Positiv: 
doubtful, negative and atypical. A 
large number of cases have a_ focal 


categories: 


chronic inflammatory reaction, similar 
in some respects to the acceptab 
lesions, but lacking in certain of tl 
specified requirements. Most of tl 
lesions not included were unacce} 


able because of their small size. 


‘others the proportion of lymphocytes 


was too small. These are classified .s 
doubtful. The last group, labelld 
atypical, consists of focal chronic 
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flammatory reactions with qualita- 
tively different features. There were 
9 such cases in this series. Three of 
these were of lesions of active trichi- 
nosis; 3 had the morphologic character 
of miliary tubercles: 2 others resem- 
bled the granulomata of erythema no- 
The ninth had an unclassi- 
fied granulomatous character with 
many multinucleated giant cells and 
involvement of walls of blood vessels 
as well as muscle. These data are sum- 
marized in Table 


dosum!* 


TABLE 1. HISTOLOGICAL 
lisease Potal 
Rheumatoid arthritis 57 
Ankylosing spondylitis 10 
Rheumatic fever, active 21 
Rheumatic heart disease, inactive 11 
Osteoarthritis 19 
Joint tuberculosis 10 
Pulmonary tuberculosis 6 
Gout 8 
Subacute bacterial endocarditis 6 

richinosis 3 
\Miscellaneous® 38 
Normal 13 

tal 202 
Percent of 57 rheumatoid 100 

recent of 145 non-rheumatoid 100 


* The 38 miscellaneous diseases consisted 
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Of the cases of Marie-Striimpell 
ankylosing spondylitis 40% had positive 
lesions. This differs from the uniform- 
ly negative results of the English ob- 
servers*, and is most likely attributable 
to the larger number of sections made 
from each specimen of the present 
series. 

In the non-rheumatoid group, ac- 
ceptable lesions were found in a large 
proportion of the cases of active rheu- 
matic fever, though not in inactive 
rheumatic heart disease. Positive le- 


FINDINGS IN 202 MUSCLES 


Positive Doubtful Negative Atypical 
32 8 17 0 
4 2 3 ] 
7 4 10 0 
0 3 S 0 
4 11 0 
3 0 6 1 
0 l 3 2 
3 3 2 0 
4 0 

3 

8 10 18 2 
3 3 0 
68 39 S6 9 
6 14 30 0 
25 2] 48 6 


of 6 cases of pyogenic arthritis caused by 


cific organisms, 2 of non-specific infections arthritis, 6 of syphilis, 6 of neurological disease, 


{ asthma, 3 of glomerulonephritis, 


nonucleosis and Paget's disease. 


lo allow comparison with previously 
ported series, ankylosing spondylitis 
is classified separately from cases of 
umatoid arthritis. There were 57 
es of rheumatoid arthritis including 
if Still's disease. Of these, 32 (56%) 
| positive lesions. This incidence 
ipares closely with the 59% of Des- 
raiss and the 57% of Morrison and 

co-workers"; it is considerably 
her than the 39% of Wells and 
therby'® and the 25% of Ogryzlo", 
much less than the 82% of De- 
Forest® and the 96% of Steiner and 
C 


3} of ervthema nodosa, 2 of lupus erythematosus, 2 
pneumococcus bacteremia and one each 


of Boeck’s sarcoid, Baker's cyst, infectious 


sions were obtained also in a goodly 
proportion of the cases of gout, de- 
generative arthritis, infectious arthritis 
and subacute bacterial endocarditis. 
Furthermore 3 of the 13 healthy adult 
volunteers had lesions that met the 
diagnostic criteria in every respect. 
All in all, 25% of the non-rheumatoid 
control cases had the lesions. If the 
controls are divided into 2 groups, 
those with the rheumatic diseases and 
those without them (such as neurolog- 
ical disease with muscle atrophy, 
syphilis, bacterial endocarditis, asthma, 
nephritis and the normal persons), the 


| 
\ 
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incidence of positive lesions rises to 
30% in the former and falls to 20% 
the latter. The character of the con- 


trol material explains in part the dif- 


in 


ference in the results of this series 
from some of the others. 
The difference between the rheu- 


matic and non-rheumatic controls is ac- 
centuated by considering the incidence 
of the lesions within the unit volume 
of muscle (0.32 ce.). Fig. 1 represents 
the number of “nodules” in this amount 
of muscle in the 3 groups of cases. As 
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3-4 


RHEUMATOID ARTHRITIS 


the rheumatoid cases had 5 or more 


lesions. In the cases of rheumatic dis 


eases other than rheumatoid arthritis 
a somewhat smaller proportion (20% 
had 5 or more infiltrates, but in the non 
rheumatic group there were only a 
It is for this 


reason that a casual section of muscle 


tew lesions in each case. 


is less likely to reveal the presence of 
the lesion in the non-rheumatic group 
than in the other two. 

\ further attempt to distinguish the 
ot arthritis from 


lesions rheumatoid 


those of the other groups was made o 


72.8% 


NUMBER OF NODULES 


105-174 


MICRA 


NON-RHEUMATOID ARTHRITIS 


ke 


in positive cases. 


| 
NON-RHEUMATOID | 


a CONTROL 


30.0% 


9.0% 11.4% 10.0% 


0.0% 


175 OR MORE 


will be noted, approximately 3% of 

70 

” 60_ 

= 50_ 

= 36: 

2. 

10 

5 OR MORE 
a RHEUMATOID ARTHRITIS 
CONTROLS 
Fic. ] Number of nodules per unit volume of 
' 

WwW 

a 

> 

a 

20 

17.1% 

35-104 
MEAN DIAMETER 
Fic. 2. 


Mean diameter of largest nodule in positive muscle biopsies from 3: 


rheumat 


arthritis, 20 non-rheumatoid arthritis and 11 control patients. 


d 


55.0% 
34.3% | 
Y | 
|-2 
| 
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the basis of the size of the inflamma- 
tory focus (Fig. 2). They were divided 
into 3 groups according to the mean 
diameter of the largest lesion in each 
case: 35 to 104 micra, 105 to 174 micra 
and 175 micra and greater. Although 
it is true that very large lesions have 
not been seen in the non-arthritic con- 
trols, no important difference can be 
made out between the rheumatoid and 
the other rheumatic cases on this basis. 
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arthritis; nor was this necessarily as- 
sociated with the lesion. 

Most of the lesions were located in 
the endomysium although a fair pro- 
portion were in the perimysium and 
occasionally in the epimysium. No dis- 
tinction could be made among. the 
various groups because of the location. 

The perineurium of the nerves of 
the muscles was not involved in any 
cases of rheumatoid arthritis, but this 


}. An example of the largest type of lesion in the present series. Specimen taken 


1 vastus lateralis from a 


34 year old colored woman with rheumatoid arthritis of 10 


rs’ duration. This endomysial lesion has approximately 1500 cells; mean diameter, 400 

ra. Isolated muscle fibers are choked off with secondary change, including hyalinization, 

phy and mild basophilia. The remainder of the muscle fibers are within normal limits 
(x 192). 


was seen in case of rheumatic 
fever. 

Focal arteritis, resembling in cer- 
tain respects periarteritis nodosa and 
the coronary arterial lesions of rheu- 
matoid arthritis, described by Graef®, 
was present in 4 cases of rheumatoid 
arthritis. It also occurred in 1 of 2 


cases of disseminated lupus erythema- 


true if the number of 
ls in the lesions is considered; this 
ermines the size of the inflamma- 
foci. 
\trophy of muscle with isolated 
is of basophilic or vacuolar degen- 
ation of sarcoplasm was seen in 
ny groups but this had no distine- 
ti. pattern in the cases of rheumatoid 


same is one 


’ 
Pree | 
A 
ee ‘ , : 
af 
| 


\. 


Fic. 4 The smallest acceptabl lesion. A perivascular collar of some 50 cells, principa 
itrophy. The patient has | 


lymphocytes. The muscle fibers reveal a mild degree of 
rheumatoid arthritis involving upper and lower extremities for 13 years (x 288). 

a 13 year old girl with active rheumatic card 

The “nod 


Fic. 5. A lesion in the vastus lateralis of 
ind rheumatic polyarthritis of 3 months’ duration. No atrophy of the muscle. 
has approximately 310 cells, principally lymphocytes, and its mean diameter is 116 mi 
(x 192). 
Fic. 6. This “nodule” is one of many found in the gastrocnemius of a 74 year old N« 
with all the classic clinical and roentgenographic characteristics of gout. The serum 
cid at the time of biopsy was 7.4 mg. %. The lesion is located in the perimysial margii 
1 muscle bundle and lies next to an arteriole. There are 370 lymphocytes and the n 
diameter is 110 micra (x 192 
Fic. 7. An endomysial lesion in the gastrocnemius of an apparently healthy volunteer 
is a 31 year old white man, a hospital attendant, with no evidence of present or past r! 
matic disease. There are more than 200 lymphocytes in the infiltrate and this is regat 
as an acceptable lesion in every respect (x 360). 


. se. feo" Tay AA 
Bar 
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tosus and 1 of rheumatic heart disease 
with multiple arterial thrombi. 

Active 


present in 3 cases and isolated cysts 


lesions of trichinosis wer 


without inflammatory reaction, were 


seen in 3 others. 
Discussion. Analysis of the clinical 


and laboratory data of the patients 
with rheumatoid arthritis tails to elu- 
cidate the factors that are responsible 
the 


the severity 


for the development ot lesion 


Neither 


of the muscle 


the incidence nor 
lesion appears to bear 
uN relationship to the distribution of 
joint involvement; severity or activity 
of the reflected by the 


symptoms of pain periarticular swell 


arthritis, as 


ing and stiffness or by the eryvthroc vte 
sedimentation rate; the progress of the 
disease or the response to gold the 
apy. In general, the lesions were not 
nore frequent in patients with marked 
atrophy of the muscle than in’ those 
without it. no correlation 
with the age of the patient, the sex 


or the duration of the illness. In some 


There was 


instances, lesions were found 5 months 
following the onset of the symptoms 
in others 
they were lacking even when the dis 


of rheumatoid arthritis. and 


ease had been present for 30° vears 
Phere was no relationship between the 
presence OF absence ot | SIONS and the 
serum titer of agglutinins for group 
\ hemolytic streptococci and sensitiz 
ed sheep red cells. Patients with sub- 
not more likels 
to have muscle lesions than those with- 


cutaneous nodules are 


ut them. The proportion of patients 
treated with gold was the same in the 
egative and positive groups of rheu- 
atoid cases. 

In the non-rheumatoid as well as the 
rheumatoid group, the lesion could be 
vind in the gastrocnemius even when 
distant 
int. The lesion occurred without any 
gnificant titer of 
chinella antigen. 


he arthritis involved some 
precipitins for 


It has not heen possible to trace the 
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lite history of 
known 


the lesions. It is not 


soon they 


how how 


appear, 
long they persist, or if they disappear. 


Phat they may disappear in rheumatic 


fever is strongly suggested by. their 
absence in the group of cases of in- 
active rheumatic heart disease com- 
pared with the relatively high = inei- 


dence in active rheumatic fever. On 
the other hand, they occur frequently 
in the rheumatoid group long after 
other evidences of activity have sub- 
sided. In no instance has there been 
idence that the, 


formation 


any heal with sear 


The chemical analysis of the muscle 
in 39 of the cases! demonstrates that 
the muscle. 
there occurs a fall in its total protein 


This fall 


lara degree 


along with atronvhy— of 


content is attributable. in a 
to a decrease of the mvo- 
the protein. 
Moreover. this change is accompanied 


sin traction of muscle 


the adenosine-tri- 
the 


increase of 


by a diminution of 
phosphatase activity of mvosin 
the 
collagen component of the muscle pro- 
tein to replace the loss of mvosin. Of 
obtained 
those 


without 


prese nit There is no 


the muscle specimens from 


normal volunteers containing 


cellular infiltrates atrophy 


showed a significant diminution of the 
mvosin content compared to the speci- 
mens that were free of 


It is believed 


ribed here a 


infiltrates. 
that the 
re not specific for rheu- 
their 
other 


lesions de- 


matoid arthritis. Furthermore. 

occurrence in rheumatic disease 

than rheun suffi- 
| 


ciently less frequent to permit the use 


vatoid arthritis is not 


a satistactory 
diagnostic test for rheumatoid arthritis. 
Summary. 


of the muscle biops\ as 


Serial sections of striated 
muscle, obtained principally by biopsy, 
were studied in 
toid 


Cases 


202 cases of rheuma- 


arthritis. other rheumatic dis- 


including rheumatic fever, os- 


teoarthritis. gout and infectious arthri- 


tis). various non-rheumatic diseases 
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and healthy individuals. The lesions non-rheumatic states, although in less- 
described by Freund and Steiner have er incidence. They were also present 
been found in 56% of patients who had in 3 of 13 healthy volunteers. It. is 
rheumatoid arthritis. Lesions similar concluded that the muscle biopsy is of 
to or indistinguishable from these were — little value as a diagnostic procedure 
found in many other rheumatic and for rheumatoid arthritis. 
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ROLE OF LIPID DEPOSITION IN RENAL 


ARTERIOLAR SCLEROSIS 


By S. L. Wiens, M.D. 
AND 
S. kK. Evsrer, M.D. 
NEW YORK, NEW YORK 
From the Departments of Pathology, Bellevue Hospital and New York University 
College of Medicine 
line lesions of arteriolar sclerosis not often the seat of advanced athero- 


differ in so many wavs from those of 
arterial atherosclerosis that there would 
appeal to be little 


two 


reason to regard the 
as resulting trom the under- 


lving fault. 


same 
Arteriolar sclerosis is much 
more intimately related to 
In the ab- 


sence of hypertension only the follie- 


sion than is athe rosclerosis. 
ular arterioles of the spleen regularly 
undergo hyalinization and thickening, 
but severe widespread atherosclerosis 
may develop in persons with normal 
blood Arteriolar 
sclerosis is less directly related to age 


irterial pressures. 


than is arterial atherosclerosis. Severe 


irteriolar lesions may be present in 


They do 
as uniformly 


young hypertensive persons. 
not increase in incidence 
advancing age 
larger 


between ar- 


progressively with 
is do the 
No 


riolar sclerosis and hyperlipemia has 


intimal lesions of 


irteries connection 


een demonstrated. Hyperlipemic 


tates are believed to promote the for- 
nation of atheromatous plaques. 
arteriolar 
different distribution 
Although 
hypertension the arterioles through- 
it the 
r hypertrophy and concentric intimal 
roliferation, only those in the spl inch- 
© area, namely in the spleen, pan- 
kidnevs, liver and in- 
commonly show the more strik- 


The lesions of sclerosis 
ive a strikingly 
rom those of atherosclerosis. 


body mav show medial muscu- 


reas, adrenals. 
stine. 
lesion of hvalinization or necrosis. 


he larger arteries of these viscera are 


other hand, in 
heart and brain in 
which the main arteries frequently be- 
seldom 
the 


On the 
organs such as the 


sclerosis. some 


come. sclerotic, the arterioles 


show severe sclerotic change of 
hyaline type. 

The morphology of the 2 types of 
strikingly different. Athero- 
sclerosis is primarily intimal in loca- 
tion, whereas in arteriolar sclerosis the 
media is most profoundly altered. The 
arteriolar seldom 
contain lipophages, cholesterol crystals 
or anisotropic lipid. They almost never 
calcification. On the other 
hand, nothing equivalent to the “fibri- 
necrosis or the acute inflamma- 
torv reaction that are sometimes strik- 
ing in arteriolar occur in 
atherosclerosis. 

Yet in spite of these many dissimi- 
feature that is 
and atherosclerosis. 


lesions is 


lesions of sclerosis 


undergo 
noid 


sclerosis 


larities, there is 
alike in arteriolar 
The lesions of both commonly contain 
conspicuous deposits of lipid. Lipid 
deposition has been regarded by most 
of arteriolar sclerosis. Fuller?, however, 
of arteriolar sclerosis. Fuller*, however, 
was so impressed by deposits of lipid 
in the walls of sclerotic renal arterioles 
that he stated that arteriolar sclerosis 
should be regarded as a form of athero- 
sclerosis. Lipid deposition in the intima 
of arteries has come to be regarded by 
many as an early and essential feature 
of the atherosclerotic process. There is 
no reason to exclude the possibility 
(183 ) 
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that Ci¢ posit plas Sal rmal kidn \ Phi 
+] ] ré rterl ir. detracts some 
rok lesions. oft irteriolal Tor 
tiie racy of differential count 
ole vessel is otten 
lt (his po sibilit cw times cro section 
that Chie present stud irteriolar | ! ! does not ive accurate 
] ‘ ictu | number ot 
IS Was Ul rt ike 1) lt Vas cae 
rte iat but yrovice 
stud 1) th, neid 
Clice nt fat found in the 
ot |i | ery tion in ti terioles of ert 
the ki \ d the tactors that nneht ldition termining the percentags 
its occurrence | iS Ore’an was transver 
] thon est { thr werace unount 
selected because its arterioles are. tre 
fat per race In ceneral 
quent utered hypertension Kon rte les in a 
purp CO parison less extensive t fat tent of 
tudy of arteriola lipidosis in othe rteriol Was irge, but this was 
not riably In 6 of 47 kidneys 
| 
organs Was also mace 


I ontained 
Materials and Methods | tion fat d mounts than 


en om ross” section 
P 140 the ther hand 
viiicl re than 50 
ntained some fat 
t t irteriole 
relative] light. For 
t leterminations are 
rt pancre 
t vere pro 
a t lO persons witl 
n the former group 
t ie lasted 
Or re thar vears and 
LOO of Hyg. in 
Dre re easurements 
fht at necropsy was 
On 150 In the latter rroup 
was | 
kid S/RS eart weight less than 
he pr tat test uterus, Ovary 
t deat] this group ol 
ted () ri ) 63 vears 
sq Results. Some lipid material was 
found cde posited in the walls of arte 


rioles in 133 (95%) of the 140 kidneys 
examined. Of the 7 kidnevs without 


dy ly intervenin inv arteriolar lipid, 4 were from infants 
less than 2% vears of age, 1 was from 

Wis an Ll-yvear old child, and 2 were from 

for rt pparent increase the number adults in the 6th and 7th decades. hh 
if rio] iven aw f cortical 128 of the 140 kidneys. more than 10° 
] It some lipid. In 17 kidneys onsidered ti 
what 4 be normal from adults, none of whon 


uferent glomerular arteriol re often 5 had had _ either hypertension or dia 
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betes, ~contained — considerable 
amounts of arteriolar lipid. It may, 
therefore, be concluded that it is the 


rule rather than the exception to find 
some lipid deposited in the walls 
the renal 
may be considered almost physiologic: il 
in adults. The alternative explanation 
is that almost all conditions that lead 
to death from natural causes may lead 
to lipid deposition in arteriolar walls. 
‘Lhere 


arterioles. Such deposition 


was an extreme variation in 


the amount of arteriolar lipid found 


RENAL 


ARTERIOLAR ISO 


SCLEROSIS 


The lipid most often seemed to im- 


pregnate the media of the vessel; it 
almost) never appeared as rounded 
spheres o globules of tree tat. Occa- 


sionally, smail poc kets of free lipid were 
lodged between the intima and media. 
in the 


arteriolar sclerosis. 


This was seen only presence of 
In relatively 
stainable tat was 
most usually in the form of thin streaks 
of rather fi tintly staining lipid material, 


severe 


normal arterioles the 


obviously impregnating and combined 


with the tissue of the arteriolar wall. 


Frozen section, 


diflerent circumstances. In 6 
dneys, more than 90% of the arterioles 
mtained lipid. In 12, the average 
iount of lipid found in’ individual 
terioles was very large; in 45, 
and in 76, 
the amount of lipid found 
pended on the condition of the 


ider 


it was 
iderate it was scanty. In 


neral, 


ar- 
olar wall. Arterioles that appeared 
ierwise normal, usually contained 


Arterioles that 
re thickened or hvalinized, generally, 
not 


ly minute amounts. 


inv: ariably, contained large 


unts. 


A group of sclerotic renal arterioles heavily laden with lipid. 
Sudan I\ 


stain (x 136). 

Such delicate deposits had no constant 
position, and quite often were situated 
near the external margin of the media. 
In severe arteriolar sclerosis the arteri- 
olar walls were frequently completely 
inundated with lipid. W here arterioles 
were sectioned in the longitudinal plane 


or as they emerged directly at right 
angles from the wall of much larger 
arteries, it was noted that there was 


a very definite tendency for the lipid 
deposits to accumulate at the margins 
of such branch orifices. This localiza- 


tion reproduced in striking miniature 
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fashion the localization of atheroma- — phology of the 2 fat containing lesions 
tous patches at the mouths of arterial Almost non 


ft thr lipid was doubly 
branches. This, however, was almost refractive with polarized light The 
the only resemblance in’ the mor emergence of renal cortical arterioles 


Fic. 2 Heavy lipid deposit in ginning at point of origin f1 
interlobular arterv. Frozen section, Sudan stain 


Fu } Lipid deposits in the wall of an arteriole at. its point of origin from a large arcu 
artery in the kidney. Frozen section, Sudan IV. stair . LOS 


NS S A K 
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«by abrupt transition from large inter- 


lobular arteries is in striking contrast 
with othe which 


organs 


arterioles result as a graded series of 
This anatomical peculi- 
that 


bifurcations 
renal 


difler 


iritvy least 


irteriolat 


suggests 
pressure ranges 
from those of other organs. 

Arteriola lipid deposition appeared 


to be independent ot lipid deposition 


RENAL 


ARTERIOLAR SCLEROSIS IS7 


of 50, but no constant increase there- 
after. Although rather small groups of 
young are included in’ the 
series, these are sufficient to indicate 
that lipid deposition is relatively slight 
in persons of both sexes before the age 
of 30. This may be due largely to the 
infrequency of hypertension in young 
persons, but under 20 
vears of age with chronic glomerulone- 


persons 


of 3 persons 


in any other renal structure. It was — phritis and secondary hypertension, one 
often marked when none was found had no arterioles with lipid and the 
in the glomeruli, tubules or interstitial other 2 had 23.9% and 36.94% respec- 
tissue. In some instances, it was incon- tively. In both these latter kidneys, 
TABLE 1 INFLUENCE OF AGE AND SEX ON INCIDENCE OF RENAL 
AR TERIOLAR LIPIDOSIS 
Per Cer 
Number Arter 
With | \ rat Amount of Lipid per Arteriolk 
S ( Mea Mark Moderat Slight None 
() \fen G 10.2 0 0 3 3 
Women 6 0 0) 2 
0) ) Mien 6 999 0 | 5 0 
Wom 0 2 0 
) 14 10 l g 0 
Women 11 54.2 2 5 1 0 
Women 15 55.5 i 5 9 0 
G69 Men 2) 42.1 2 7 11 ] 
Women 13 63.0 ] 5 7 0 
Wi Heh 1] 51 } 2 7 0 
TS 6 26 1] 5 
33.39 52.6% (6.4% 
Worn li 62 52.9 6 19 5 2 
9.6% (530.79) (56.5%) (3.2%) 
jicuous when tubular or interstitial only slight amounts of lipid were found 
pid deposits were pronounced. The — in individual arterioles. 
omeruli, however, seldom contained In the group of 52 that had had 
uch lipid unless the arterioles did normal blood pressures during life and 
sO normal-sized hearts at necropsy, a con- 
INFLUENCE or AGE, Sex AND Race © sistent although slight increase of the 
rue INcipence Or Renat Arreri- incidence of renal arteriolar lipidosis 
sR Lipiposts. In Table when both is disclosed with each successive dec- 
pertensive and non-hypertensive per- ade (Table 2). This increase is so 
s are grouped together, it may be uniform that when plotted (Fig. 4), a 
n that in women over the age of — straight line is obtained. On the other 


) there is no significant change in the 


idence of renal arteriolar lipidosis in 


cessive age groups. In men there 
\ progressive increase until the age 


hand, in the of S88 that had 
either hypertension or a hypertrophied 
heart the incidence of renal arteriolar 
abruptly in the age 


gre sup 


lipidosis rises 


irterioles contained fat 
Z diabetic men only 52.2 
] 
mvoived 
? 
Womel 


14.6 


W hile 


Hon 
arterioles 


non-dia 
was 


only 
women 


with 


hyper 
irteriolar 


( irciac 
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to 39 vears ind does not 
Sroups Table and big } 
It mav be noted (Table 1) that a 
na i mer men thy moder 
ul Dut the very Lore 5 Similar] } 
| ul ) 
This was due only in part to the in either hypertension o1 
] 
( oO! irger proport trophy. the { 
ro} dence of renal 
} DIGOSIS Was f il mil ‘ 
In 30 wo with diahet 4 
t) was 46 Qniv the 
\ 1} 
\ } INF] \ ‘ 
I INFLUENCE AGE ON HE INCIDENCE 
DOSTS ITN AT | ! 
NON-] AND HYPERTENSIVE SUBITECTS 
().4 
16.7 
ss | 
— 4 
= 
on 
e 
r 
— ~ 
401 
8a ’ 
301 
a ’ 
<q 
20, e 
> 
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ARR 
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groups with neither hypertension nor 


cardiac hypertrophy was there no 
appre iable difference in sex incidence 
of renal arteriolar lipidosis. In 19 


women of this group, the incidence 
was 27.9% and in 33 men it was 31.9%. 
These findings suggest renal 


irteriolar lipidosis resembles arterial 
atherosclerosis in that it is uncommon 
before the age of 30 to 40 vears, and 
in that its incidence increases Cconsist- 


ently and progressively in non-hyper- 


ARTERTOLAR 


SCLEROSIS 


renal arteriolar deposits of lipid was 
found. In LIS white persons, the inci- 


dence was 45.4%; in 22 negroes, it was 
12.0%. 

The Recarion or TO 
Renat Lipmwosts. When 


both hypertension (blood pressure over 
150/90 mm. Hyg.) and cardiac hyper- 
trophy (heart weight over 360 gm. in 
100 


the incidence of 


women and gm. in men) 


renal arteri- 
olar lipidosis was twice as great as 


were 
prese ‘nit 


tensive persons with advancing age. when both were absent (Table 3). 
It is unlike atherosclerosis in that This difference is statistically signifi- 
women tend to show a higher inci- cant, as the differences between the 
dence than men. The reverse is gen- means is 7.2 times the standard errors 
erally the case in atherosclerosis. of this difference. It is apparent from 
No racial predisposition to develop percentage distribution curves (Fig. 5) 
rABLI RELATION OF HYPERTENSION AND CARDIAC HYPERTROPHY 
TO RENAL ARTERIOLAR LIPIDOSIS 
Per Cent 
Number Artertole \ve ‘ Amount of Lipid per Arteriol 
Cardiac With Lipid 
rte Hypertrophy Ca Mean Marke Moderate Slight None 
Yes Yes 1%) 62.6 ) 2] 19 0 
3.2 1S.4 12.8 38.8% 
Yes No ) 18.7 fs) 5 } 0 
No Yes 30) 11.9 2 9 17 2 
No No 29.8 6 5 
3.2 1.9 19.5 69.2% 9.6% 
Lorat 140 14.9 12 5 76 7 
DIABETE 
WITH «DIABETES 


RCENT OF RE! 
5. Percentage distribution of renal arteriolar lipic 
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that in the majority of non-hyperten 


sive cases with normal sized hearts 


there was a low incidence and in the 


ot 


cardiac hypertrophy there was a high 


majority hypertensive ones with 
incidence of arteriolat lipidosis It may 
be ( Table that the 


arterioles were comparatively heavily 


also noted 3 
laden with lipid when both hyper 
tension and cardiac hypertrophy were 
Almost of the 


arterioles in this group were estimated 


present. two-thirds 


to have either heavy or moderate de 
posits of fat. Less than one-fourth of 
the ftat-containing arterioles trom the 


kidnevs of had 


hypertension nor cardiac hypertrophy 


persons who neither 


had equal amounts of lipid 


rABLE 4 THE RELATION 
RENAL ARTERIOI 

Per 

N \ 

\\ 

Disease Ca M 
Intercapillary Glomerulosclerosis 20 O.4 
Arteriolar Nephros« lerosis 4 69.5 
Chronic Glomerulons phritis L5 
Acute Glomerulonephiritis 5 1.9 
Nephrosis Miscellaneous Pypes 17 295 
None 19 
140 14.9 

The 9 kidnevs from with 


‘ persons 
hypertension but without cardiac h 
pertrophy and the 30 kidnevs 
persons with only cardiac hypertrophy 
had more arteriolar lipid than did the 
kidneys from persons with neither of 


\- 


trom 


these findings. There was less arteriolar 
lipid in these 2 than the 


in 
group in which both hypertension and 


groups 
cardiac hypertrophy were co-existent 
It is likely that the cases of hyperten- 
sion without cardiac enlargement were 
chiefly ones in which elevation of blood 
of brief ot 
mild degree. Furthermore, it is prob- 
that of 
hypertrophy in which no evidence of 
hypertension was obtained, the cardiac 


pressure was duration or 


in many cases cardiac 


enlargement was due to other causes. 


those 


I ARTERIOLAR SCLEROSIS 

Pre RELATION OF RENAL DISEASE TO 
ReNAL ARTERIOLAR Liptposts. In arteri 
nephrose lerosis and inte reapillary 


both 


which prot icted hype rtension usually 


glomerulosclerosis conditions 


occurs, a high incidence ot lipid depo 
sition in renal arterioles was tound 
Fable 4). In both acute and chronic 
glomerulonephritis and in nephrotic 
states the umount of arteriolar lipid 
found was essentially the same as in 
normal kidney \mvloidosis, lipid ne 
phrosis the renal lesion. of multipl 
mveloma nd nidentified types of 
tubular inju ire included in the ine 
phrotic group 


Pe rhaps the only une ypected finding 


in these groups is the tailure of kid 
OF RENAL DISEASI () 
AR LIPIDOSIS 
| N 
() 
() 
nevs with chronic glomerulonephrit 
to reveal an increase of arteriolar lip 


prolong d hype rtension is a Col 
ot 


ase of chron 


concomitant this condition. | 
of the 15 « 
erulonephritis was evidence of hype 
tension elicited before death, althou 


others the heart was hyperti 


only 7 


in 5 


phied [In these 7 cases the mean in 
dence of arteriolar lipidosis Was Ol 
38.29: this is well below the mean 
other hypertensive groups The | 


incidence of arteriolat lipidosis can 
be explained by the fact that many 
rulonephi 


with chronic 


were quite young. The mean incicde 
of arteriolar lipidosis in S persons wv 
10) 


there is substar 


this condition over the age of 


99.27. Nevertheless 
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evidence that hypertension alone with- 


out apparent injury. to renal tissue is 


associated with the deposition of tat 
in renal arterioles. In 19 persons with 
but with either 


norma! kidnevs 


a 
history of hyp rtension or with cardiac 
hypertrophy the incidence of — fat 
laden arterioles was 47.5% but in 30 


persons with normal kidneys and nei- 
ther hypertension nor cardiac hyper- 
trophy the incidence was much lower 
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tension and = cardiac hypertrophy is 
1.6 
difference 


standard error of 
therefore not 
It is probable that 
there is a greater tendency for hyper- 


only times the 
this and 


statistically valid 


is 


tension than for diabetes to increase 
the incidence of renal arteriolar lipi- 
dosis and that this has diminished the 
difference between these latter groups. 
\lthough insufficient blood lipid deter- 
minations were available to establish 


being 22.8 the degree of hyperlipemia associated 
or Diaperes ro with the diabetes. the increased depo- 
ARTERIOLAR Lipiwosts. The incidence of — sition of fat in arterioles of diabetics 
TABLE 5 He RELATION OF DIABETES TO RENAL ARTERIOLAR LIPIDOSIS 
Per Cent 
Number Arter \ver Amount of Lipid per Arteriol 
Car With Liy 
( Hypertropl Ca Mear Marked Moderate Slight None 
Dish Yes 4 67.5 5 10 0 
rtension 
\ bet with Yes »5 57.9 | 1] 10 0 
erten LS 
1) ct with 
Hypertension No 6 GIS 0 0 
\ liabetic with 
pertension Ni ) 92.4 0 3 0 
without 
rtensior Yes 12 1.2 9 6 0 
N diabetic without 
Hypertension Yes 1S 5.7 0 6 10 9 
Diabet without No 16 11.2 0 5 11 0 
Hypertension 
Non-diabetic without No 6 33.9 ] 5 95 > 
Livpertension +34 
All Diabetics 5S 56.5 7 23 28 0 
+ 3,9 12.09% 39.7% (48.3% ) 
All Non-diabeties 8? 36.9 5 22 18 7 
+3] 26.8 (58.6% ) (8.5% ) 
enal arteriolar lipidosis is increased is most plausibly attributed to eleva- 


Table 5). The 


etween diabetic and non-diabetic per- 


diabetes difference 


ms is not as striking as that between 


vpertensives and non-hypertensives. 
Nevertheless. the difference is statis- 
cally. sienificant between the total 


roups of diabetics and non-diabetics 
id also between the diabetics and non- 
ibetics without hypertension or car- 
ic hypertrophy. The difference be- 


veen the means of the diabetic and 
n-diabetic groups with both hyper- 


tion of blood lipid. 

ARTERIOLAR LIPrposis ORGANS 
OvrneR THAN THE Kipney. inci- 
dence of arteriolar lipidosis is increased 
in the spleen, pancreas and adrenal in 
hvvertension (Table 6). In all of these 
hvaline thickening of the 
arterioles is common in hypertension. 
In the heart. however, where hvaliniza- 
of arterioles is uncommon, little 
increase of linid deposition was noted 
in hypertension. In the groups of mis- 


IN 


organs 


tion 
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IN ¢ 
( 
Hy] t SiVe LQ 
Non-Hypertens LQ 


cellane ous Organs clos 


note cd be tween the 


irteriolat 


oft lipidosis 
dence ot hy Line arteriolar scl 
such organs as. the prostate 
OVar\ nd bladdet 
ized rterioles are sometimes 
hypertension i relatively | 
qaence of lipid deposits Was 
In the testis. brain. diaphragm 
roid lipid deposits wer 
th irterioles oT ett t] 
tens r hol hypert 
The highest incidence of 
lipidosis in hypertens 
was { nd in) th ‘ 
that ol served l k S 1) 
was a marked difference t] 


AN 1 


IRG 
ys 

correl 

rved 


id 


LSTER 


ANS 


NCIDENCI 


OTHER 


ition Was 


111 ick 


Why 
1} 
oted 
thy 
i ' ] 

hype 

| 
il 

1 
While 

ter that 

there 
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PHEAN 


ARTERIOLAR LIPIDOSIS 


KIDNEY 


til 95.1 


ot lipid 


these 


non hype rtensives only 12 


cle position in the arterioles ot 
Ot the 52 kidnevs from 
23.1 had 


more than slight deposits of tat in the 


irterioles wher iS ot the LO spleens 
from non-hypertensives, 6 had mod 
erate Ol marked deposits ot tat 1) th 


tollicular It is of interest 


arte rl 


t] it i relati C1 high Incidence ot lipid 
ce position is observe d in the arterioles 
of the one organ. the spleen that 
regularly undergoes irteriolar sclerotic 
changes in the absence of hypertension 


Discussion. Thi analysis 


forecomn? 


that thi ract it influence 


clisc OSCS i¢ rs l 
the feposith the intima ol 
} 11 ] 
irteries a Valls I irterioles are 
nuch— the i Some lipid evel 
i 
th th it b te in quantitv, may 
} i> teries the matorits 


| 
6 
I 22.8 j Q 12.3 
> 
l 
SS 
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of necropsies done at Bellevue 
pital, regardless of the age of the sub- 
ject. The occurrence of renal arteriolar 


\d- 


vanced arterial and arteriolar lipicdosis 


lipidosis is also. very) common. 


| Ipid ce posits im the 


non hypertensive person. Frozen se 


ARTERIOLAR SCLEROSIS 
are both uncommon in the very young. 
Phe incidence of lipid deposition in 
both arteries and arterioles is increased 
in the presence of hivypre rtension or dia- 


In non-loy 


persons 


Fic. 8. 


Frozen section, Sudan 


Lipid deposits in hyalinized pancreatic 


irterioles of 


a hypertensive 
IV stain (x 183 


person. 


Fic. 7. wall of follicular arteriole of the spleen ina 
- 
R ; 
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there is a gradual increase of the inci- 
dence of arteriolar lipidosis with ad- 
While there few 
points of similarity in the manner in 
which fat is deposited in arteries and 
arterioles, there 


Vancing age. 


are 


is one teature that is 
both, fat 
to accumulate at branch orifices. 


he 


and 


the same: namely, in tends 


differences between arterial 


arteriolar lipidosis are largely 
superficial or secondary in character. 
None is irreconcilable with the thesis 
that lipid deposition at both sites re- 
sults from a disturbance in the same 
underlying mechanism. Arteriolar lipi- 
dosis is more restricted in distribution 
than is arterial lipidosis. Unlike the 
latter, the arteriolar deposits are more 
abundant in women than in men. Thev 
are probably more directly influenced 
by hypertension and less so by hyper- 
lipemia and advancing age than are 
arterial lipid deposits. 

The differences in the character of 
the lipid and its intramural disposition 
offer more formidable objections to con- 
sidering the deposits at both sites as 
part of the same process. The lipid 
found in the arterial intima is general- 
lv believed to be derived from blood 
plasma. There is no reason for regard- 
ing arteriolar lipid as having a differ- 
ent origin, especially since both types 
of deposits are influenced by much 
the same conditions. Differences in the 
appearance of the lipid at both sites 
mav be attributed to a large extent to 
differences in thickness of the vessel 
walls and in thickness of the elastica. 
The pre- 
sented as an example as to how the 
intrinsic structure of the vessel might 
be of importance in determining the 
character of lipid deposited within 
them from the plasma. It is possible 
that the heavier internal elastic mem- 
brane of lerge arteries offers a more 
imnenetrable barrier to the passage of 
fluid filtering through the endothelium 
than does the thinner elastic membrane 


following speculations are 
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of arterioles. Separation of doubly re 
tractive cholesterol ester and the subse 
tree cholesterol 


quent tormation of 


crvstals probably depends upon the 
deposition ot tree 
the 


clear cells. In the arterioles the lipid 


lipid masses and 


action of phagocytic 
appears to impregnate the medial wall 
and is seldom separated into free ag- 
This the 


failure of cholesterol to be paftitioned 


gregates. may account tor 
from the total lipid mass. It is note 
that in old 


plaques a large part of the lipid is 


worthy atheromatous 


often mixed with other materials and 


mav not be doubly refractive 


-The amount 


f lipid found in renal 
arterioles increases proportion to 
the degree of hyaline sclerosis that. is 
them. 


before hvaline 


observed in Lipid deposition 


sometimes OCcCCUTS S¢ le 
rosis has deve loped. | ipid ar position is 
the 


those organs whose arterioles frequent 


commonly found in arterioles of 
lv undergo hyalinization in the pres 
ence of hypertension. Conversely, it is 
seldom found in the arterioles of organs 
whose arterioles do not ordinarily he 
come hyalinized even in severe pre 
tracted hypertension. Lipid deposition 
is regularly found in the splenic arteri 
oles of rabbits fed with high cholesterol! 
diets*. These observations suggest that 
and 
fundamental role in’ the development 


of the hvaline 


lipid deposition plays an early 


tvpe of arteriolar scl 
further be 


is essentially 


rosis. It 
that 
in the development of atheromatou 


may conjectured 


its role the same as 
plaques of arteries. The occurrence o 
small streaks of lipid in the unhvyalini: 
ed thin arterioles of non-hypertensiy 
persons may be compared to the simp! 
intimal streaks of arterial lipid th: 
frequently antedate the formation ¢ 

atherosclerotic lesions. 

From previous analyses’, it has be: 

suggested that the role of blood pre 

sure in the development of atheroscl 

ross is to provide a positive filtratir 
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pressure against a permeable endothel- 
ial surtace, thus enabling lipid-contain- 
the intima. It 
was further suggested in these analyses, 
study of the 


ing substances to enter 


trom a distribution of 
vascular 
a whole, that there is prob- 
threshold) value of filtration 
which fluid entering 
largely devoid of lipid. 
the fluid that 
filters through the vessel walls is prob- 
ably like that which ordinarily 
traverses capillary membranes. If these 
principles are applied to arte wie 's then 


atherosclerotic lesions in the 
system as 
ably oa 
pre ssuTC below 
the imtima 
Below this critical value 


more 


t may be suggested that elevation of 


renal arteriolar pressure in hyperten- 
sion greatly facilitates the passage and 
n the 


and leads eventually to 


accumulation of lipid in arteriolar 
hvaline 


thickening. Since lipid is occasionally 


walls 


found in the arterioles of some organs 
in non-hypertensive persons, it may be 
supposed that the normal range of 
arteriolar blood pressure in these situ- 
threshold for the 


filtration of lipid substances through 


itions exceeds the 
degree 
marked tat depo- 
sition. In hyperlipemia, lipid deposition 
should since the 
uid entering the arteriolar wall would 
have 


the endothelium, but not to a 


sufficient to cause 


also. be increased, 
a higher content of this material. 
In chronic glomerulonephritis — the 
other renal 
destroved  be- 


units of 
largely 
fore the onset of secondary hyperten- 
sion. It is possible that the renal arteri- 
lar pressure in this condition is conse- 
quently never greatly augmented, even 
though the arteriolar pressure is ele- 
vated throughout the rest of the body. 
the failure to 
great an ase of renal 
irteriolar lipidosis in renal hyperten- 
sion as in other types. 

For this explanation to be valid, it 
to assume that there are 
iormally variations in blood pressure 


glomeruli and 


pare nehy ma are 


This might account for 


find as inere 


Ss necessary 


i the arteriolar beds of various organs. 
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In those organs in which arteriolar 
lipidosis and hyaline arteriolar 
rosis the normal arteriolar 
blood pressure range should be lower 
than the hypothetical threshold value 
for the penetration of lipid containing 
fluid from the blood. Untortunately 
accurate measurements of arteriolar 
pressures in not 
It would seem reasonable to 
that in organs in which there 
is a gradual diminution in vessel size 
division by bifurcation occurs. 
the arterial pressure head 
must be dissipated before the systolic 
impulse is transmitted into very small 
arterioles, the size of afferent glomeru- 
lar arterioles. On the other hand, in 
organs such as the kidney where many 
directly from 
arteries several times their size, a high- 

level arteriolar pressure may be 
maintained, 


scle- 


are rare, 


various organs are 
available. 


assume 


and 
much of 


small arterioles arise 


There are probably other factors 


besides intra-arteriolar blood pressure 


that determine the effective filtration 
pressure within arterioles. The extra- 
arteriolar tissue pressure must be a 


It is noteworthy that in almost 
all sites except the kidneys in which 
arterioles commonly undergo hvaliniza- 
tion in hype rtension, the arterioles are 
loosely interstitial 
and that the are not 
enclosed by unyielding capsules. This 
is true, for example, of the intestine, 
mesentery, periadrenal tissue, spleen 
and probably the pancreas. Where in- 
terstitial fluid pressure remains low 
in spite of increased arteriolar pres- 
sure, a greater positive filtration pres- 
sure is to be expected than if tissue 
fluid pressure rises concomitantly with 
arteriolar pressure. 

In the spleen where rapid changes in 
volume occur due to the expulsion 
of large amounts of blood from the 
pulp intermittently, it is probable that 
there greater variations in pulp 
pressure than in any other organ. There 


tactor. 


situated in woven 


tissue organs 


are 


must be periods of 
pressul his could 
in iden 
arteriolai 
rvalh, eve the ibs 
tenslol 
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forms of hyperte nsionh pt that asso- 


ciated with chronic glomerulonephritis. 


It is significantly increased in diabetes. 


increased in renal diseases that 


it is not 
are not associated with hypertension, 


The incidence and severity of renal 


rteriolar lipidosis is increased in the 
i 


presence ot irteriolar sclerosis, al- 


though scanty lipid deposits are tre- 
that 


IS pre- 


quently found it irterioles are 
otherwise unaltered. Evidence 
sented that 
by ( 


the hvalinization and thick- 


indicates that lipid deposi- 
and essential 


feature im 


ning ot arterioles observed pro- 

tracted hyp rtension. It is further sug 

vested that elevation of  arteriolai 

blood pressul Ol increase of the 

plasma content of lipid are important 

factors in the deposition of fat within 

rteriolar walls 
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NEW HAVEN 


rom the 


\rreMprs to treat liver damage in 


man have been based chiefly on ex- 


perimental observations in which vari- 
us substances have been studied for 
their effect in preventing liver injury 
induced by dietary Most of 


+} 


he emphasis of such work has been 


means. 


m tl lipotropic action of choline and 
little or no attention 


has been paid to the possible eftective- 


ethionine and 


ess of substances such as veast, hog 
stomach or liver extract. 

present study concerns the ef- 
fects. in rats, of 5 dietary supplements 
n preventing hepatic lesions induced 


by 2 types of diets: a high-fat diet, and 
protein diet. The supplements 
were choline. 


stu methionine, 


ve: hog stomach (Ventriculin) and 
ive tract. The effects of these ma- 


teria. s were controlled by daily meas- 
ureronts of food intake, to rule out 
ette of the supplements on appetite 
md >rotein intake, and supplements 
of in were added to the basic diet 
to control changes in protein 
int Choline was selected as a sup- 
plen at because it is the most effec- 
tive | best studied of the lipotropic 
age *-3.5,.6.9.15" and to serve as a basis 


for parison with the effects of the 


Re Se 


Heal 


investigation was supported (in part) by 
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CONNECTICUT! 


Department of Pharmacology, Yale University School of Medicine 


other supplements. \lethionine was in- 
cluded been found 


chiefly effective in preventing hepatic 


because it has 
necrosis with a lesser degree of lipo- 
tropic activity?" Brewer's veast 
has been studied but the results have 
been conflicting’ and it was in- 
cluded for further evaluation and com- 
parison with choline and methionine 
under controlled conditions. 

Hog stomach (Ventriculin) was re- 
ported to be effective in treating chil- 
dren with pellagra that was accom- 
panied by a fatty liver. Serial liver 
biopsies in such children showed that 
Ventriculin had a marked lipotropic 
effect. As hog stomach had not been 
studied previously with experimental 
diets, it was included in the present 
study. Liver extract has recently been 
reported to have a marked lipotropic 
action in animals fed a high-fat diet’. 
It was included again particularly to 
observe any effects when low-protein 
diets were used to induce liver dam- 
age. 

The effectiveness of these supple- 
ments in preventing the induced liver 
injury was determined by histological 
technique and by analyses for total 


liver lipids. 
a research Division of 


grant from the 
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Methods The composition ot each ot the 
3 diets used is listed in Table 1 
\ and D wer 
t oleum percomorphum per kg. of diet to 
the melted lard as_ the 
Each rat received a daily oral supply of the 


Vitamins 
supplied by adding 5 drops 


diet was prepared 
thiamin, 20 « gm.; 


B vitamins as follows 


riboflavin, 25 uw gm pyridoxine 20 « gm 


calcium pantothenate, ~ LOO u gm 


1. COMPOSITION 
EXPERIMENTAL DIETS 


Diet Diet Il Diet 
Salt Mixture } 6 1% 
Casein 16 6% 6 
Lard 5] 15 
Cornstarch 0) 70% 72 
SUCTOSE 

LOO LOO LOO 


Male rats of the 
weighing between 140 and 170 gm., wer 
used. The number of animals per 
listed in the tables. Five 
diet and group) were 
ind their daily food intake was meas 
ured. Diet I was fed ad libitum for a period 


of 200 davs. Liver biopsies were taken undet 


Sprague Dawley strain 
group is 
animals of each 
housed individual 


cages 


ether anesthesia during this study from 5 
inimals in each group fed diet I, at the time 
intervals listed in Table 2. The same 5 ani 
mals were used for each biopsy. Diet IT was 
tlso fed ad libitum Ot the groups fed Diet 
II, some animals were sacrificed at 150 davs 
ind the remainder after 200 days of the 
experiment Fable 38 When Diet IIL was 
ted, ill iin ls were housed In individual 
cages and the tood supplic d was restricted to 
Food intake 


showed that practically all of this food was 


$.0 gm. per day measurements 
consumed each day Phe animals receiving 
Diet II] were sacrificed between the 60th 
ind 75th day of the study 

SUPPLEMENTS ADMINISTERED Various 
different diets received the 
following supplements ® a choline chloride 


groups fed the 


10 mg. per day subcutaneously; b) dl 


methionine, 10) per day subcutaneously; 


INDUCED LIVER INJURY 


c) crude liver extract (Lilly, 1 U.S.P 


per ce lL cc. subcutaneously 3 times a we 


d) brewer's yeast, 0.25 gm. per rat pet 


mixed with the diet; (« hog stomach (\ 
triculin), 0.5 gm per rat per dav, mixed 1 
the diet 

With Diet I, a high-fat diet, the 
receive a large amount of calories as 


ind the ir tot il food int ike 
will decre ist 


ind protem 
Therefore, as a further con 
one group of rats was treated with the 

tion of S casein to the basic diet, the 

tent ol orn starch being decreased by 
The total amount of casein received by 
refore 24%. Similarly, with | 


Il i low protein diet ore 


group Was the 
group rece 
in additional 0.5% casein to control any 


1 


unount of protein added to the diet by 
Various supplements 

All liver sections, obtained at biops 
necropsy were stained with  hemat 
ind eosin In about half of the inl 


( ich group frozen sections were rack 
Sudan HL. In a tew cases M 


son reticulin acid-Tas Stain ind I 


stained witl 


carmiune stain were ilso utilized The re 


ing liver experiment was analyz 


the 


total lipids by a modification « 
of Outhouse and Forbes 


Results. Dier Di 
Liver biopsies were obtained fro 
animals in each group at the time 
At the first bi 
treated 
showed al 


dicated in Table 2 


only the animals with 


extract or choline 


hepatic histology Supplements 


methionine, casein or veast offer 
only partial protection against the tatt 
Table 2) and the fatty ch 
about the central 
Ventriculin failed to prevent th 
filtration of fat in the liver and t 


marke 


those observed in rats fed onl 


change 


was greatest 


changes were as 


hepatic 


basic diet. The changes produc: 


The authors wish to thank the Eli Lilly Company for supplying the Crude Liver | 


the Parke 


Davis Company for the Ventriculin; 


Me ace 


Johnson and Company for the 


Percomorphum,; Eli Lilly and Company and Wyeth Inc. for the methionine; the Fleis 


Laboratories for the veast 
mann; Pyridoxine, 31 gamma/gm.; Pantothenic 
Choline, 3.6 mgm/gm.: 


Famma/ ZM.; 


gamma/gm.: Choline, 3.92 mg./gm.; and Folic 
Acid, 
Riboflavin, 


. Total nitrogen; 9.3%, of which 53% is amino nitrogen 


2.0-4.5 


Methionine, gamma/c« 


Thiamin, gamma/ce¢ Nicotinic 
gamma/ce.; 


me. / cc 


rhe supplements contained 
acid, 101 
Biotin, 2.2 gamma/gm.: 


and Folic acid, 24.5 gamma/gm. Ventriculin 


Brewers Yeast 50-B, 
Inositol. 1.4 me 
Ribofla 


gamma/gm 


Niacin, 493 gamma/gm.: 


Methionine, 1.64%; Ribofl f 
acid, 0.2 gamma/gm. Crude Liver 
100-140) gamma/ce Folic acid 


and Choline 


15.0-60 gamma/c« 


\ 
\ 
| 
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\BLE 2. EFFECT OF SUPPLEMENTS ON HEPATIC TISSUE AT BIOPSY AND 


AUTOPSY OF RATS FED DIET LIL. SERIAL BIOPSIES WERE TAKEN ON 5 
ANIMALS IN| EACH GROUP AT THE TIME INDICATED. DATA 
INDICATE NUMBERS OF ANIMALS WITH PATHO- 
LOGICAL CHANGES 
Liver Biopsy 85 to 90 days Liver Biopsy 155 to 165 days Autopsy 190 to 200 days 
lto2 sto 44 l te 24 sto 44 l to 24 sto 44 
Fat Fat Fibrosis Fat Fat Fibrosis Fat Fat Fibrosis 
dict 0 5 0 5 } 0 
triculin | Q 5 9 2 
) 0) 2 2 2 l 
2 l 0 2 0 0) 0) 0) 
\tract 0) 0) 0 0) 0 ) 0) 0 0 
0) 0 0 0 () 0 0 
(srading: | to 24 Less than half of each lobule with fatty change 
} to 44 More than half of cach lobule with fattv change. 


ABLE 3.) MICROSCOPIC LESIONS OF LIVER AT AUTOPSY OF ANIMALS 
RECEIVING SUPPLEMENTS TO THE BASIC DIETS 


Figures indicate number of animals. 


Potal Average Total Liver Lipids 
Animals l to 24+ Fat sto 44 Fat Fibrosis in (wet wt and S. I 
Diet I (16% Protein, 51% Fat 
Dict 13 0 13 1] 20.50% + 1.72 
ilin 10 2 S 5 21.76% + 1.38 
me 10 6 i 2 17.80% + 2.46 
24 i) S 0 0 15.46% + 1.11 
10 5 l 0) 11.22% + 0.92 
Extract LO 0 0 0 8.84% + 0.65 
10 0 0 7.56% + 0.64 
Diet II (6% Protein, 6% Fat 150 Davs 
1) 6 0 6 3 
7 l 6 3 
6 0 6 ) 
6 9 ) 0 
6 | 0 0 
tract 6 0 0 
5 0 0 0 
Diet H—200 Days 
Diet | 0 i 3 23.14% + 2.94 
in 0 21.40% + 7.26 
Lime l 0 17.89% + 8.20 
} 0 0 0 7.89% + 0.86 
tract | 0 0 0 7.24% + 0.56 
0 0 7.21% + 1.08 
Diet IIT (4% Protein, 6% Fat, Restricted Intake )—60 to 75 Davs 
iet 10 0 S 0 
me LO 6 0 0 
10 l 0 0 
S l 0 0 
tract 10 0 0 0 
iding: 1 to 24 Less than half of each lobule infiltrated. 


3 to 44 More than half of each lobule infiltrated. 


\ 
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the basic diet have been previously 
described*'". At the liver 
biopsy similar fatty changes were ob- 
in the different 
fibrosis had developed in some of the 


second 


served groups, and 
animals that had previously shown a 
marked fatty change in the liver. 

All of the 
supplements were autopsied between 
the 190th and 200th day of the study. 
Either supplements of choline or liver 


animals fed the various 


extract completely prevented tatty 


( Table 


3). Methionine, casein and veast gave 


changes and fibrosis in the liver 


only partial protection and supple- 


DIETARY 


INDUCED LIVER INJURY 


imals receiving liver extract, veast o1 
Ventriculin’ gained the same amount 
of weight, but less than the rats treated 
with the other supplements. In this 
group only the liver extract offered 
good protection against liver injury 
The gain in weight that the various 
supplements produced is not related t 
their lipotropic activity. 

Dier IL (Low-prorein Dier). The 
animals fed the various supplements 
were sacrificed in 2 groups, at 150 
and 200 davs of the study (Table 
The findings were essentially the sam 
at either time and will be discussed 


Fic. | 


Photomicrograph of liver section 


150 \) Untreated rat fed the hig 


Diet I). (B) Effect of liver extract on liver tissue of a rat fed a high-fat diet (Diet 1 


ments of Ventriculin were without ef- 
fect (Fig. 1). The animals with marked 
fatty changes in the liver also developed 
fibrosis. Necrosis was not observed 
grossly or microscopically in any of the 
groups. The evaluation of the fatty 
change histologically correlated quite 
with total liver lipids (Table 3). 

As judged by the gain in weight, 
the animals may be divided into 2 
groups. Treatment with supplements of 
casein, choline or methionine produced 
weight 
(Fig. 2), but only the choline pro- 


the greatest increase in body 


tected against hepatic injury. The an- 


together. The main change histologic: 
ally in the group fed only the basic diet 
was again the presence of large fat 
droplets which almost filled the cells 
as previously described*. Fibrosis onl) 
developed in animals that showed 
marked fatty change. 

The same supplements that pr 
tected against hepatic changes wit! 
Diet prevented the —histolo ica 
changes produced by Diet ID (‘71 
3). If one compares the effect of acl 
supplement with either diet the sim- 
ilarity is striking, with the exce tion 
of the veast which was more effec 


“=e. 
t 
d 
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vith Diet Il, offering nearly complete 
protection. The results of the analyses 
tor total liver lipids support the path- 
Jogical findings. Necrosis was not ob- 
served, either grossly or histologically. 

With the exception of methionine 
the various supplements produced a 
similar gain in weight (Fig. 2). Meth- 
ionine produced the greatest increase 
in weight, but only poorly protected 
iwainst hepatic injury. The lipotropic 


DIET | 


250} 


WEIGHT - GRAMS 


200 | 


150} 


DIETIL 


vA 
— 
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ments of methionine again gave poor 
protection against the fatty changes 
and choline; yeast and liver extract 
gave the best protection. The diets 
were not fed sufficiently long to allow 
fibrosis to develop. Necrosis was not 
observed, grossly or microscopically. 
The restriction of food intake to all 
animals receiving Diet III produced 
an initial decrease in weight in all 
groups (Fig. 3). 


All of the supple- 


4 8 2 6 20 24 


WEEKS 


Effect of supplements on change in weight of rats fed Diet I and Diet Il. Legend 
for these graphs is the same as that for Fig. 3. 


t of supplements in the presence 
W-protein diet was not related to 
fain in weight produced. 


er UL (Low-proreis Dier AND 
kiCTED Foop Inrake ). The restric- 
t of food intake to 8.0 gm. a day 
st produced fatty changes in the 


However, the diet was fed for 
rter period of time and this effect 
red in only 8 of the 10 animals 
he basic diet. Histologically large 


oplets were present, as previously 
bed with Diets I and IL. Supple- 


~ 


ments then produced some increase in 
weight, but this change was again not 
related to the lipotropic effect of the 
substances. 

Untreated rats fed the 
high-fat and low-protein diets devel- 
oped similar lesions in the liver con- 
sisting of marked fatty change fol- 
lowed, depending on the length of 
time the diets were fed, by fibrosis. 
Such basic diets, in our hands, have 
not produced necrosis’. The choline 
was very effective in preventing the 


Discussion. 
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fatty change and also the fibrosis that 
fatty infiltration. It 
was equally effective with the high-fat 


followed) marked 


and low protein diets. This lipotropic 
and the 


ot 


ettect of choline is well known 
to 


many previous investigators of dietary 


findings here are similar those 
The eflectiveness 
thes 


line to com 


liver injurv! 
of the 


lesions S( rved as a 


choline in’ preventing 
basic 
pare the lipotropic effects of the othe 
supplements 

Hall and Drill 


that crude 


prev nting 


recently reported 
liver extract was effective in 


the 


hepatic lesions 


pro 


WEIGHT - GRAMS 


duced by a high-fat diet. This supple 


ment has now been tound equally 
effective in preventing the hepatic 
lesions induced by the low protem 
diets. Of all the supplements studied 
liver extract was the most. effective 
in preventing the induced hepatic 


injury 

The veast supple ments offered only 
partial added to 
the high-fat diet and hepatic fibrosis 


protection when 


did not develop Better protection 
against hepatic damage was ob 
tained with veast with the  low- 
protein diets. With both of the low 


protein diets only 2 of 20 rats showed 


DIRTARY 


INDUCED LIVEI INJURY 
minor tatty changes in the live 
Gyorgy and Goldblatt® found that 


similar amount of veast: pre vented bot 
the necrosis and cirrhosis produced 
high-tat In tl 


present stucly 


low-protein cliet 
ot 
the low protem diet received an add 
tional O.5% « both to control a 
mcrease intake 


apy tite 


one group rats 


protein resultit 


from. increased and 


tro] protein supplied by the veast. T] 
control w 


addition of casein iS oa 


without effect on the incidence of t 
hepatic lesions Webster obtain 
similar results by adding 2 gm. of ve 


— BASIC DIET 
VENTRICULIN 

“ #— METHIONINE 
CASEIN 


YEAST 


LIVER EXTR. 
CHOLINE 


Diet IT 


pel day to the diet. Himsworth 
Glynn found veast to have a mai 
lipotropic effect when substituted 
diet producing fattv change. The si 
est amount that they used was al 
twice that of the present study 
The methionine-treated anil 
showed the greatest variation in 


all of the 


imals had no fattv change, others 


lesions of groups. Some 


moderate infiltration, while some 


the marked fattv change and fil 
seen in the untreated animals 
effects — of methionine pre 
studies of dietary liver injury 
been conflicting. It has been 


# 
30 DIET Ill 
120 \\ 
\i Ls 
O 2 4 6 8 lO 
WEEKS 
Fic. 3. Effect of supplement sid 


( 


( 


} 
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lective in) preventing: the massive 
epatic necrosis of Himsworth and 
the necrosis and cirrhosis 


t Gyorgy and Goldblatt®; the cirrhosis 
Datt et al 


and 


the hepatic necrosis oft 
the fatty 


fibrosis and necrosis of Hand- 


Brunschwig 


er and Dubin": and the cirrhosis. and 


ecrosis of Daft et al.2. In other reports, 


i thionine was not etlective Ith pre- 
enting tatty changes®, and Rose et 
found that when amino acids 


vere used in place of dietary protein 
t had no lipotropic activity at all. It 
difficult to compare the diferent 
tudies because of the great variation 

diets ot and 


amounts methionine 


the various techniques, Methionine is 


so difficult to evaluate because of its 


metabolic Treadwell 


LISC’S, 
al.’* concluded that under the cir- 
umstances of their study the intake 


other amino acids determines how 
uch is used as a lipotrope. In the 


resent study the lipotropic effect) of 


INDUCED LIVER INJURY PIO} 
The Ventriculin was without effect 
on either the fatty changes or the 


fibrosis produced in the liver of rats. 
It is impossible to compare the findings 
here with the beneficial effects of Ven- 
triculin obtained by Gillman and Gill= 
man! in children with infantile pel- 
lagra. Although the circumstances were 
totally 
ied with the above experimental diets 


different, Ventriculin was stud- 


as previous studies with this supple- 
ment are lacking. Although Ventriculin 
has no effect on the fattv change and 
fibrosis of the tvpe produced here, it 
does not exclude the possibility. that 
Ventriculin 
fatty livers of other types. 

Prorein INTAKE. The 
data for food and protein intake of 
forth in Table 4. 

lipotropic sub- 


mav be effective in pre- 
venting 
AND 
each set 


The ot 


stances in preventing hepatic damage 


group are 


eflectiveness 


was not due to stimulation of appetite 
and a consequent increase in protein 


intake. With the high-fat diet (Diet 1) 


ethionine was less than that of — several supplements did increase food 
ine. veast, or liver extract intake. This is particularly true of 
ABLE 4 AVERAGE DAILY FOOD ALORII AND PROTEIN INTAKES OF 
ANIMALS FED BASIC AND SUPPLEMENTED DIETS 
i dem Caloris ( Prote m Protein gm. per 
r Rat per Rat Loo r Rat per Rat 100 gm. per Rat 
Diet I 16% Protein, 51 Fat 
1) ny 72 16.3 29.4 1.15 555 
| S.6 55.0 99 9 1.37 69 
9.1 58.4 91.8 1.45 544 
| 56.7 20.8 9.12 788 
t S.1 22.0 1.50 SAS 
Extract S.0 51.6 21.6 1.28 30 
585 99.1 550 
Diet I] (6% Protein, 6% Fat 
Dict ly 10.2 12.8 Fiz 614 91 
6.5 11.6 1S.5 28.6 TAS $45 
lin 11.5 17.1 97.7 677 398 
16.0 67.1 962 145 
135 748 147 
extract 12.3 51.5 30.6 739 138 
11.5 7.5 680 398 
Diet I 1% Protein, 6% Fat, Restricted Intake ) 
Diet only 7.6 31.8 29.6 304 283 
Lime 7.9 33.0 315 260 
7.6 31.9 26.8 305 257 
linn 7.6 31.8 28.3 305 268 
r Extract 33.0 26 
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methionine and choline, but only the 
choline effectively prevented the hepa 
tic lesions. Liver extract produced the 
least effect on food intake, and vet had 
a marked lipotropic effect. Thus the 
data show absolutely correlation 
between protein intake and lipotropic 
effect. The greatest increase in protein 
intake was produced by the addition of 
S% casein (24% casein This 
large addition of casein did not prevent 
fattv changes in liver, but only reduced 


ho 


group ) 


the severitv of the lesion (Tables 3 
and 4 

With Diet Il, one group received an 
additional 0.5% casein (6.5% casein 


group) to serve as a control for pos- 
sible increases in food intake produced 
in the other With both Diets 


groups. 


TABLE 5 CHOLINE INTAKE 
Supplement Choline Content 
Choline 
Ventriculin 3.92 mg./gm 
Yeast meg 


Liver Extract 1.0-1.6 mg./c 


If and III (Table 4) there 
correlation between calorie and protein 
intake and lipotropic effects of the 
supplements. 


Was ho 


There is also no correlation between 
the weight of the various 
groups and the lipotropic activity of 
the various supplements 

CHOLINE 


gain in 
( Figs. 
CONTENT AND Liporropi 
Activity. The daily intake of choline 
provided by the various supplements 
is listed in Table 5. The definite lipo- 
tropic activity of the yeast with the 
low-protein diets is not due to the 
choline content of the veast. The Ven- 
triculin treated animals received twice 
as much choline as the veast-treated 
animals, but had markedly fatty livers. 
The effect of the veast was much 
greater than that obtained by Hims- 
worth and Glynn’? with { mg. of 
choline per rat per day. The ineffective- 
ness of the methionine supplements 


DIETARY 
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also shows that the lipotropic effect 

of the not 

methionine content. 
Liver extract had the greatest lipo 

tropic effect and the least content. of 


veast 1s due its 


smal] 


choline of all of the supplements 
{Table 5 Again, this amount. of 
choline is much less than 4 mg. of 


choline required to prevent fat accu 
Further, the 4 
mg. of choline per day only prevented 
fatty about 34 and 
abnormal amounts of fat were present 


mulation in the liver!” 


livers for days 
at 66 days, despite continued choling 
administration. In the present: studies 
the diets were fed for a much longer 
Datt. Sebrell and Lilli 
found 20 mg. of choline per day to be 


the 


period ot time 


lowest effective dose protecting 


OF SUPPLEMENTED GROUPS 
Diet I Diet Diet 
10.0 10.0 10.0 
2 1.85 
0.97 0.S6 
0.56 0.56 0.56 


against lesions produced by a 4% 
fat diet 
The lipotropic effect of the veast an 


pro 
tein-5% 


liver extract does not appear to be dui 
to the choline content of these suppl 
ments. These supplements may contai: 
choline 


al unknown precursor Or al 


unknown lipotropic substance. 


Summary. |. Three basic diets, either 
high in fat or low in protein, produce: 
fattv changes and fibrosis in the liver « 
rats. 

4 Supplements of crude liver extra 
were as effective as choline in con 
pletely protecting against the hepat 
damage produced by all 3 diets. 

3. Brewer's yeast offered partial pri 
tection against liver damage induc« 
by the high fat diet, and nearly col 
plete protection of animals fed tl 
low protein diets. 


methionine ga‘ 


Supplements of 


DRILL, HALL? DIETARY IN 
poor protection against the liver injury 
produced by either of the 3 diets. Hog 
stomach was without lipotropic eflects. 
The ot liver 
xtract and brewer's veast is not due 


a stimulation of appetite with a 


5 lipotropic etlects 
tO 


onsequent Increase in protein intake. 
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Even a supplement of 8% casein to the 
basic diet was not as effective as liver 
extract. 

6. Liver extract, and perhaps also 
veast, may contain an unknown choline 
precursor or an unknown lipotropic 


substance. 
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EOSINOPHILIA 


IN 


ASSIST AN 


NEW YORK 


ALTHOUGH numerous authors have 
described individual cases of infectious 
le OSIS showing an eosinophilia 
there has been no systematic tabulation 
of cases with this finding. | have been 
ore ssed by th freque nt occurren 
of an eosinophilia in this disease, and 
have summarized the cases ino which 


ls of blood smears done by my 


recor ¢ 
self were available. Of S2) such pa 
tients, 34 TRS had 4 or more 


sinophils In at 


ist One smear, tre 
quently in the acute febrile stage 
individuals (26.8 of the entire series 
showed 5% or more at some. tim Phe 
maximum eosinophilia was 8% in 2 
cases, 9% in 2. and 1] in | Po com 
pare this group of patients, most. of 
whom were not hospitalized, with a 
group who were hospitalized I re 
‘ viewed the charts of all proved Cases 
in one hospital during the past 10 
vears. Of 62 patients is (242 had 
4 or more eosinophils in at least 1 
smeal and of the entire series 
12.97) had 5% or over at some. time 
The maximum eosinophilia was in 
1 case, 9% in 2 and 10% in 1 
| studied the clinical picture and the 


hematologic and serologic findings ir 


all patients in both series, and include 
only those cases in which there seemed 
to be no doubt about the diagnosis 
For proof it was considered necessary 
tor one or more blood smears to show 
numerous “atypical mononuclear cells 


characteristic of infectious mononucle 


manifestations had to be compatible 
with the diagnosis or the heterophil 
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In addition. either the clinical 


By Ropert E. KAUFFMAN, M.D 
IN MEDICINI 


NEW YORK 


antibody reaction positive tit 
considered pathognomonic ot inte 
tious mononucleosis 


Phere is diflerence of 


among authorities concerning the b 


havior of the eosinophils in this disease 


Wechslei Rosenblum and Sills 


Stat During the early stages of tl 
disease thr eosinophiles were eith 
tbsent or present small number 
During convalescence, they were ft 
quently increased.” Bernstein? wrot 


As in other intectious diseases. eosi 


phils are typically suppressed duris 
the acute phases On the other han 
during convalescence the eosinoph 
commonly rise to 5 or 6% as im sever 
of our cases; Intreque ntly to 9%. to J 
or even 15 According to Foord 

Butt’, “In tl ictive stage of the 


ease. the eosinophils do not disapp 


entirely and not uncommonly dur 
convalescence are slightly increased 
number Raeburn mac the toll 
ing brief note The eosinophiles 

be slightly increased And in Gl 

nann s monograph he states | 
cosinophiles may. as with other in 
tions, diminish or entirely disapp 
\fter the fall of the fever thev incr 
and not rarely one sees a real )p 
infectious eosinophilia (7-15 TI 
are also cases which show a defi 
eosinophilia even during the stag 
fever.” \lyv own observations show 

an eosinophilia of 4% or more du 
the acute stage of the disease is n 
more common than one would ex 
from these reports or from theor 


considerations 


t! 
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Phere are two reasons whv L have 
ken 4%. as abnormal eosino- 


hil level and any lower 
normal The first is that although 


several textbooks!!!" 


percentage 


iuthors of 
e # as the upper limit of normal, 
state that 3% 
nal. ‘The second and more impor- 
that 


acute 


is the maximum 


t reason Is infectious mono- 


infection, and 


cleosis is) an 


would expect by analogy to most 


infectious diseases to. find 


er acute 


decreased eosinophil percentage 


ier than an increase or even the 
normal Lowell and Wel- 
oto state that “A lowering of the 
yphil count was observed the 
rity of patients with acute infec- 
s states, whether of bacterial or 

S Origin 


tudving the individual cases of 


ous authors. it was found that the 
ntage of patients with an eosino- 
than they 


realized. For example Bernstein 


ia is often greater them- 
his series of 65 cases had two with 


eosinophilia of 4% and 6%, presum- 
during the acute stage. In addition 
had 


vescence It is 


with 5% or 6% during 
difficult) in this 
when the acute 


veral 


ise. to determine 
re ends and convalescence begins, 
e there mav_ be little relationship 
veen the fever, symptoms, physical 
nination, blood smears, and sheep 
Glanz- 


glutination reaction. 


gg 

had 1 case with eosinophils 
15% 

the sixth dav: another with 7% on 
the tenth 


the second day ot illness and 


second dav and 5% on 


and “some cases with a post- 
tious eosinophilia of 77-15%." Foord 
Butt’ listed 3S cases with blood 
and examination of these 
si ws that 4 patients had eosinophil 
cornts of 4, 4, 6, and 7%. Thus 11% of 
tl cases had 4% or more on at least 
ov smear. Becker' had 6 cases with 
ours) recorded and one an 


philia of 9%. 


Kruger, Wallace, 


INFECTIOUS 


VONONUCLEOSIS 
and Penchansky> mention the differ- 
their 63 


cases, and ot these one had SY eosino- 


ential counts of only 3° of 
phils and one had 13 to 21% on several 
occasions. Of the 4 cases reported by 
deVries", 2 showed a maximum eosino- 
philia of SLY and 6%. 
blood counts of 22 
(18% 
SY. In the very large series of Wechsler, 
and Sills! 


ot 556 


Marr!’ gives the 
cases, of which 4 
had an eosinophilia: 1.5.5. and 
Rosenblum there were 74 


patients out with infectious 
mononucleosis who showed 6% or more 


This is 13%: but thev state 


eosinophils 
that 
conditions frequently accompanied by 
atter 


the number with an eosino- 


I7 of these patients had other 
an eosinophilia, so climinating 
these cases 
philia of 6% or over is 10° of the total. 
Undoubtedly the percentage with 4% 
or more would be considerably higher. 
Five of their had . 
eosinophils for which no other cause 


Cases I5% or more 
could be demonstrated. 

It should be pointed out that very 
few of the patients with cosinophilia 
in either my private or hospitalized 
series were allergic or had any other 
known cause for an eosinophilia; and 
the usually 
returned to normal during or shortly 
This eliminates 
the possibility ouly individuals 


eosinophil percentage 
convalescence. 
that 
who were allergic or had some other 
cause for an eosinophilia showed the 
When 


numerous atypical cells of the mono- 


increase. a blood smear shows 
nuclear series, especially but not neces- 
sarily with a low percentage of poly- 
morphonuclear cells and a shift to the 
left. an eosinophilia of 4 to 10 or 
slightly higher should not cause con- 
fusion but should help to confirm the 
diagnosis of infectious mononucleosis. 
However, there are 2 other common 
diseases—infectious hepatitis and rubel- 
the smear may 
almost indistinguish- 
mono- 


la—in which blood 
occasionally be 
able from that in 


nucleosis. To add further difficulty to 


infectious 


POS 


the differential diagnosis, the liver dis- 


turbance 


is clinically 


infectious 


rash in infectious mononucleosis is the 


Same as 


those ins 


On exXalnll 


contacts, 


the one 


KAUFMAN: 


KOSINOPHILIA IN INFECTIOUS MONONUCLEOSIS 


26.8% had 5 
the acute febrile phase 


or more, frequently 
mononucleosis 
that in 
hepatitis; and one variety of 


in intectious 


identical with 3. In a hospital series of 62 
99 
showed 5% or over 


rubella. In 4 


rely in 


showed or and 12.9 


seen in In the differential counts record 


tances one must the series of several authors ther 


repeated sheep cell agglutination tests, was an eosinophilia of 4% or more 
ation of the patient's close 10 to 20% of cases. 
and on ones clinical judg- 5. A smear showing numerous atyy 


ment. 
Conclus 

ing the ac 

nucleosis 


2, in 
11.5% had 


1. Becker, H.: 


ical mononuclear cells, especially wit 


ions. 1. An eosinophilia dur a decrease in percentage of neutrophi 


to the left 


mononucleosis: 


ute stage of infectious mono and a shift suggests inte 


is not rare. tious and an 


philia of 4 to 10© or slightly higher 


COSI 
personal series ot 82 Cases 
4% or more eosinophils and — another point in favor of that diagnos 
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LOSS OF VISION AFTER DISTANT HEMORRHAGE 


By Roperr W. Houtennorsr. MILD. 


AND 


Henry P. Wacener, \VI.D. 


SECTION ON 
ROCHESTER 
iysSICIANS’ have known for cen- 
that unilateral or bilateral 


us or even total loss of vision can 


suddenly and = remain perma- 


after hemorrhage from a tissue 


van remote from the eves. The 
vision may be noted immedi- 
after single massive hem- 


ve, but it seems more likely to 
atter a of 
not necessarily 


series hemorrhages 


Its 
mav be delayed for several davs 


the cessation of bleeding or after 


are massive. 


t episode of bleeding. The varia- 
types of visual detects present 
lividual cases suggests that the 
sible lesions are located at times 
brain, at times in the optic 
and at times in the retina. 
» of vision resulting from distant 
rhage does not occur with great 
icy, but it is nonetheless an im- 
entity and has been the sub- 


OPHTHALMOLOGY, 


MAYO CLINIC 


MINNESOTA 


ject of a number of reports and com- 
pilations in the literature. Many of the 
authors have been interested especially 
in the mechanism of the injury to the 
visual system. Just before or immedi- 
ately after fainting, either from loss of 
blood or from some other cause, many 
individuals complain of transient blur- 
ring of vision or even of complete 
which without 
residuals after a short period. It is as- 
sumed generally that this transient loss 
of vision is similar to that which is 
associated with postural hypotension 


blindness clears up 


and is caused by relative ischemia of 
the retina similar to the ischemia of 
the brain which produces the syncope. 
It is possible that the failure of the 
vision to return after hemorrhage in 
some cases is due simply to longer or 
more severe deprivation of blood sup- 
ply necessary to the retina or some 
other part of the visual pathway. How- 
( 209 ) 
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ever, it is difficult to explain solely on 
this basis cases in which the onset of 
loss of vision is delaved for several 
days after the hemorrhage. And, since 
histologic studies have been possible in 
only a few instances, and experimental 
attempts to reproduce the syndrome 
have been few, the exact nature and 
location of the lesions responsible for 
the loss of vision and the mechanism 
of their production still largely 
unsettled problems. 

Apparently the first mention of this 
condition was made by Hippocrates: 
He rather laconically stated: “After the 
vomiting of blackish sometimes bloody 
matter, the patient complains of head- 
The 


first comprehensive paper on this sub- 


ache and the eves do not. see.” 


ject is that of Sigmund Fries'*, who, in 
IS76, 


the previous 235 vears 106 cases which 


collected trom the literature of 
he discussed. He could find no note on 
this entity in the first complete work 
on ophthalmology, that of George 
1583. He stated that the 
first clear-cut report that of 
Nicholas Fontanus in 1641 in which the 


loss of vision followed the letting of 


Bartisch in 


blood. Pergens**, in 1896, confined his 
search of the literature to those cases 
of amaurosis or amblyopia resulting 
from hematemesis, and he was able to 
find 62 such cases. Many of these had 
been previously reported by Fries. 
Pergens called particular attention to 
Trnka de 


the writings of Krzowitz 


“Historia Amauroseos,.” 1781) who 
gave a summary of a large number of 
cases of amaurosis from different 


causes. Amaurosis from hematemesis 
was classed with that caused by hem- 
orrhages, sanguinary emissions, child- 
birth, 


cholera, prolonged lactation and other 


ordinary vomiting, diarrhea. 
debilitating conditions. 

Singer** in 1904 compiled the data 
on 198 cases, the first 106 of 


were those reported by Fries. His is 


which 


MEDICAI 
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the most complete article in the liter 
ture. Since then many additional cases 
have been reported, In 1912, Zer 
collected 24 additional cases 
In 1922, Tersor 
reviewed 250 publications, and in 1924 
Harbridge?!, 240 cases. Fink'*, in 1924 
compiled from the literature report 
of 130 cases of acute transitory. blir 


mayer” 
from the literature. 


ness which occurred post) partum 
Was associated with severe menorrhagia 


stated the prog 


or metrorrhagia. He 


nosis in these cases was usually go 


In 1949, Locket found 44 cases 
the literature trom 1924 until 1947 
and to these he added 3 of his ow: 
We were able to find 14 additio 


Cases reported in the literature di 
this same period, the cases of Bal 
antvne!, Clegg', Enriquez', Milew a 
Pierach Schettler!', 


and Wolff", and in this paper we w 


Pines 


to add 5 additional cases encounte) 
at the Mavo Clinic 
more than 300 cases have been report 


Thus considerab! 


in the literature to the present and 
others have not 


doubtedly many 
reported 

Sex or Patients. Among the 174 pa 
tients whose cases were collected) b 
Singer', 79 (45.40) were males and 95 
(54.67) were females. Females are ay 
parently more numerous because 
much greater incidence of hemorrhag 


among women as a Consequence 


menstruation, childbirth and abort 
Loss of vision from hematemesis, how 
ever, occurs predominantly in males 
Singer stated that among 66. patients 
who had bleeding from the stomac! 
or intestine with accompanving I 
vision, 50 (76%) were males an 
( 24% ) The 


in whom this svndrome was noted was 


females. voungest 

a child 2 vears of age; this case was 
reported by Gooch" in 1830. Loss ot 
vision occurred shortly after the ap! 
cation of 6 leeches to the forehea:! for 
the treatment of hydrocephalus Phe 


re] 
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Cas 
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been 
reported was 77 vears of age; amaurosis 


oldest patient whose case has 
in this case followed bloodletting. 
lure The site of the 
hemorrhage was given in 189 of 198 
cases reported by Singer. Among these, 
the source of bleeding was the stomach 
in 76 (40.2%), the uterus 
including menstrual disorders, child- 
birth, neoplasms, spontaneous in- 
duced forth ) 
( venesection, 
leeches) 27 (14.3%), 
(7.4%), wounds in 6 

3.2 hemoptysis in 2 (1.05%), 


intestine 


abortions so 
2.8% bloodletting 


cupping 


in 62 


epistaxis in 14 
' and 
urethral bleeding in 2 (1.05%). It is 
interesting that in the most recent com- 
pilation, that of Locket*', the statistics 
ire ipproximately the same, with the 
exception that the cases due to blood- 
letting have decreased in number so 
that there is just 1 case, that of a man, 
23 vears old, with multiple sclerosis 
Who was reported by Duggan? to have 
lost his vision 2 weeks after giving 2 
blood of 500° cc. each 
48 hours. The possibility that 
ictually was a case of retrobulbar 
neuritis due to multiple sclerosis would 
to be considered. Stirling**  re- 


donations of 


ported the only recorded case of 
imaurosis from loss of blood follow- 
Ing extraction of a tooth. The patient, 
he ver, Was a hemophiliae. 


has been frequently observed and 
commented on that traumatic hem- 
no matter how severe, rarely 
ices loss of vision of this character. 


OT] we 


lhe reason for this has never been 
ad itely explained. Furthermore. 
loss of vision only rarely follows an 


hemorrhage, but usually comes 


't’ repeated episodes of bleeding. 
C mently, it has been said that 
bli ness due to loss of blood never 
OC except in chronically ill individ- 
wal By and large, this appears to be 
tru In spite of the thousands of se- 
ver. . wounded soldiers treated during 


21) 


recent wars, reports of blindness fol- 
lowing hemorrhage have 
been few. Thus, Heine@* stated that not 
a single case was noted in the Franco- 
Prussian War of 1870 to 1871. Pincus** 
reported 2 instances in World War I, 
both in healthy soldiers. Each became 
blind after amputation of a limb after 
he had lain on the battlefield bleeding 
for several days. According to Duke- 
Elder’, a similar case was reported 
by Proll’ in 1907 and another by 
Terrien in 1921. The vision of Cox’s® 
patient was reduced to light perception 


traumatic 


after a severe crushing injury of the 
chest followed by hematemesis and un- 
consciousness. Peripheral vision recov- 
ered gradually, but absolute central 
scotomas persisted. Carlinis* patient 
suffered from blindness from severance 
of a radial artery while chopping 
wood. 

So far it has not been possible to 
determine either the minimal quantity 
of the loss of blood or the minimal 
duration of bleeding following which 
loss of vision mav occur. Patients’ esti- 
both of factors are 
inaccurate. However, Hin- 
ton and Davis”! do not regard a gastro- 


mates of these 


notoriously 


intestinal hemorrhage as massive unless 
it is associated with signs of shock: 
that is. svstolic blood pressure of less 
than 100 mm. of mercury, rapid pulse. 
perspiration, ervthrocyte count of 2,- 
500.000 or less and a value of hemo- 
globin of 50% or less. Apparently, it is 
not possible to estimate the amount of 
blood lost by the ophthalmoscopic ap- 
pearance of the ocular fundi or de- 
fects in the visual field. 

Onset AND Decree oF OcuLar 
rects. The onset of the visual loss is 
usually instantaneous, but it may come 
on gradually over the course of several 
hours, and rarely it may progress for 
several days. Also, if the initial loss of 
vision has not been complete, a subse- 
quent hemorrhage may cause further 
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blindness. In 120 cases, Singer’ was 
able to determine the time of onset of 
atter 


hemorrhage (Table 1) 


blindness the occurrence of the 


rABLE 1.—-TIME OF ONSET OF BLIND 
NEss WITH RELATION TO THE HEMOR 


RHAGE (MODIFIED FROM SINGER 

Time of onset after hemorrhage (‘ase 

During the hemorrhage 10 8.3 
Immediately after 14 11.6 
The first 12 hours 17 14.2 
12 to 48 hours 233 19.2 
>to 10 days 39.2 
14 davs 
IS to 60 days 


The loss of vision varies considerably 
in degree and type. It may be unilateral 
12.40 of Singers cases) or bilateral 
and may range from complete  blind- 
ness of both eves or blindness in one 
eve and only slight loss in the other, to 
only very mild loss of vision in one eve 
\ccompanving the loss of vision there 
may be other symptoms, some of them 
the 
ischemia. Thus, there may 


probably on basis of cerebral 
be sensory 
and motor disturbances, aphasia, deaf- 
ness, headache, eve-ache, cramps, am- 
faintness, tinnitus 


nesla, nvstagmus, 


palpitation, thready pulse some- 
times coma. There may be signs sug- 
gestive of cerebral thrombosis. 

The the fields of 
when it is possible to plot them, vary 
greatly in type. There is usually marked 


defects in Vision 


depression of the visual fields with wide 


sector defects. Sometimes irregular 
vertical or horizontal hemianopsia 
present. According to Traquair’, these 
always include the fixation area. 
Pincus*', Wolff" and Kiimmell®® stated 
that the most typical disturbance of 
the visual field is an inferior altitudinal 
anopsia in one or both eves correspond- 
ing to loss of function of the upper half 
of the retina. Grout?" noted loss of the 
lower field in 237%, 
in 20%, 


and homonymous hemianopsias in 10%. 


concentric contrac- 


tion central scotomas in 13%. 
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mav be much 


The 


marked in one visual field than in the 


changes 


usually 


other, but any detect present 
is absolute or almost so; this indicates 
very severe damage. Kiimn 


thought it probable that homonymous 
defects resulted from emboli or thrombi 
in the vessels supplying the optic tracts 
or the optic radiations. 

Usually the aflected e 
lated and fixed pupils when seen shortly 
atter 
visible lesions vary almost as much) as 
do the field defects. And, as in the 
case of the field defects, the type of 


lesion present depends to some extent 


eves have di- 


onset. The ophthalmoscopi lly 


on the time that has elapsed since th 
onset of the loss of vision. No statistics 
are available on the relative incidence: 


of the various changes visible in. the 


ocular fundi. Occasionally the fund 
appear perfectly normal. Sometimes 
only attenuation of the retinal arterioles 


The 


seems to be that of 


is seen. most common picture 


an ischemic opti 
neuritis. The optic disks are pale and 
edematous, with elevation of  severa 
diopters. The retinal arterioles ar 


The retina 


distended an 


siderably attenuated. 


venules are mildly 
tortuous \ 


exudates mav be present in the reti 


few hemorrhages an 


near the optic disks, and there is usual 
some edema of the retina principally i 
the | 
ophthalmoscopic appearance ts that ot! 


macular areas. Sometimes th 
closure of the central retinal artery 

of one of its branches, with pallor a 
superficial edema of the involved por 
tion of the retina, fragmentation of th 
blood the 


venules, perhaps a cherry-red spot 


tream in arterioles an 
the fovea, and in the later stages pallor 
of the optic disk and narrow ng 
the arterioles. 

In all cases in which changes cou! 
be seen ophthalmoscopically th 
early stages, optic atrophy dey lope 
subsequently. Most patients wl 


] 
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een several months after the loss of 


blood occurred had well-developed 


optic atrophy and attenuated arterioles. 


which normal ocular 
tundi or only slight pallor of the disks 
and slight attenuation of the arterioles 


Some cases in 


were noted, have had persistent cen- 
tral scotomas, and have been thought 

be instances of retrobulbar neuritis. 
In a case cited by Watkins, Wagener 
papilledema of 4 to 5 
diopters in the left eye and 1 diopter 


and Brown™ 


in the right eve deve loped after recur- 
ulcer. 
central vision and visual fields 
were normal, and since the spinal fluid 
was under 40 cm. of water pressure, the 


rent bleeding from a 


since 


gastric 


papilledema was thought to represent 
choked disk” rather than optic neuritis. 
\t necropsy no lesions were found 

the brain or meninges. These authors 
thought that the papilledema was due 
probably to local reaction of the tissues 
of the 


resulted from loss of blood. Foerster’s!™ 


optic nerves to anoxemia that 
ise was similar. 
Unfortunately, histopathologic studies 
have been carried out in onlv 6 cases 
this type. The studies of Gooch'? 
1830. whose patient to 
ropsy 8 days after the onset of blind- 
were incomplete, as were those 
examination 
done 3% vears after the onset of 


Hirschberg**, whose 


dness. whose 


and of Esquirol", 
ent died 10 vears after his loss of 
on occurred. However, Ziegler®*, in 
itient who bled from the stomach 
died 23 days after onset of her 

lness, found fatty degeneration of 

nerve fibers and ganglion cells in 

fat-filled 
in the optic nerve near the lamina 

osa. He ascribed these changes to 
mia due to local anemia and 

ial constriction. Of importance are 


retina as well as many 


(pathologic findings of Goerlitz'® 


Seese**, who examined their pa- 


ll and 5 days re- 


t at necropsy 


spectively after the onset of blindness. 
They found that the essential change 
was that of degeneration of | the 
ganglion cells of the retina, with, prob- 
ably as a secondary manifestation, 
fatty degeneration of the retina and 
of the optic nerves. Rahlmann** found 
marked endarteritis in the retinal ves- 
sels but probably these findings must 
be disregarded because the patient had 
severe parenchymatous nephritis. Hol- 
, in exsanguination experiments on 
found the same degeneration of 
the third neuron of the retina (the 
ganglion cells) as did Goerlitz’® and 
Seese*?. According to Duke-Elder’, 
Uhthoff found similar changes in his 
experimental studies. Holden also noted 
degenerative changes in the optic 
chiasm and tract (ascending 
atrophy?), but no changes in the 
ganglion cells of the lateral geniculate 
bodies, anterior quadrigeminal bodies 
or the cortical visual areas. 

According to most authors, the 
vision lost is seldom regained com- 
pletely in cases of this type. Permanent 
residual defects are the rule. Thus, 
Locket*!, in reviewing 29 cases, found 
— recovery in 4 (147), partial 
1 14 (48%), in 5 of which the 
aire: aes was slight, and no recov- 
erv in 11 (38%). Singer*® compiled 
table showing that the a for 
recovery varies notably with the lapse 
of time between the hemorrhage and 
the onset of blindness (Table 2). 

The degree of recovery in different 
cases varies and to make an accurate 
prognosis in a given case appears to 
be difficult. Barr? stated that the 
prognosis is least favorable in cases in 
which the hemorrhage was from the 
stomach. 

None of the 5 patients whose cases 
we wish to report were seen during 
the early phase of the visual loss. Con- 
sequently it is possible only to con- 
jecture as to the ophthalmoscopic find- 


dogs, 


nerves, 


recovery 
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PABLE 2. RELATION OF TIME OF ONSET OF LOSS OF VISION TO'TENDENCY 
TO RECOVERY (MODIFIED FROM SINGER 
Vo 
Tot 
ROM ri (Cu P 
During hemorrhage 0 ) 9 
12 hours to 10 days G5 
ings at the time of onset of the blind 100 cc. He eo a ee oe 
less. later no chan e id urred int 
in his visual fields 
Report of Cases. Case 1. A woman, 48 
vears old, was seen months after she had Ischemia ot the upper halt ot 
lost vision in the left eve She had passed retina probably accounted for this yo 


tarrv stools on the 4 davs preceding the onset 


blindness in the left eve. It was discovered 


er that the 


source of the bleeding Was 
large leiomyoma of the lesser curvature of 
tl tomach. Her referring physician stated 
that at the time of loss of vision th concen 


tration of hemoglobin in the blood was 30 
He had found a small hemorrhage in the left 
pallor of the upper part of the left 
ind mild edema at the 
yptic disks. Our 


Vision nd normal 


margins of both 
examination revealed normal 
fields in the right 
halt 


with central 


visual 

eve, and an irregular loss of the lower 

of the visual field of the left eve 
lity of 6/10. The right fundus was normal 

the left showed 

the uppel half of the 


narrowing oft 


whi ioderate 


disk 


an arteriole « 


pallor ot 
and conside I tbl 


ursing’g above the 


if ula 


In this case, there was apparently 
ischemia of the upper half of the retina 
with permanent damage to the ganglion 


cells 


CasE 2. A man, 50 vears of age, 
6 months after loss of the lower 
field of left eve 


eve was and hie 


was seen 
halt of the 

Vision in this 
found to 
half of the 
inferior 


vision of the 
6/20 


sustained a loss of the 


Was nave 


fic ld 


contraction 


was a slight 
visual field of the for small 
targets. There was considerable pallor of the 
left optic disk. The patient st ited. that he 
had lost the left eve suddenly 
For the 18 months preceding this, he had had 


Chere also 


of the right eve 


vision in the 


recurrent episod S ot severe hemate mess and 
lena The 


examination at the 


concentration of hemoglobin on 
clinic 


was 5 gin pel 


MEI 
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tect as in Case | 


Casi \ 9 veu Id 
I | tart 
uninat lit had 
hemorrl we i du 
was totally blind tor 4 davs 
cradually Su that ti 
nation t thre clini 


in the right eve and 6 
He had in the right eve 


ircular. isle t between the fi 
point ind t physiol ic blind pot 
visual field of t] lett rregular 
eralized cor tri tart 
entral field of about 20 degre | 
Phe pti wer lerately l 
there Wi ld thie 
rteriole etinal were sl 
by glial t vhere the reed fr 


It is probable that this patient 


originally bilateral ischemic 


neuritis 

A tarmer 59 vears old Wal 
1 vear after sudden loss of vision 
eve followed in several day 
of the right eve. This had occurred al 
week after recurrent severe 
necessitated 
secondary 
tion at the clinic 
and he 
the left. His visual fields showed a r 
isle of vision of about 60 de 
in the tempor il field of the 


ke hha 
transtusions because of 


Visual 


was 1/60 in the rigl 


icuity on 


could see only loving Objects 


grees dl 


right eve 


t ] 
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isk about 
har temporal 


degrees diameter in 
field of the left) eve 
phthalmoscopic examination re vealed atrophy 
rather severe degree of both optic disks. 
Bilateral optic neuritis was probably 
the original lesion in this case, as in 


(ise 

Case 5. A man, 55 years old, was seen 12 
nths after tonsillectomy which was fol- 
d by such severe hemorrhage that he 
mnatose for days. Four days. later 

le at home, sudden weakness of the left 
numbness of the left side of the body 

loss of vision in the left eve developed. 
visual defect decreased gradually. He 
found to have mild hypertension, lett 


left-sided incoordination 


we SS 


pe sthesia 
left-sided 
with a static 
im. ~Visual fields 
ruous left) homonymous 
tht to be due to a 
e right) lateral 
showed 


and choreo 
tremor of the head and 

showed a moderately 
hemianopsia 
vicinity 


The 


arteriolar 


lesion in the 
geniculate body. 


r fundi only minimal 
es associated with hypertensive disease. 
entire could explained on 


basis of thrombosis of the right thalamo- 


ulate artery. When the patient returned 
rs later, he was much improved from 
urologic standpoint. The visual fields 


eturned to normal except for a slight 


r temporal depression in’ the fie of 


eft eve. The optic disks were normal 
\IECHANISM RESPONSIBLE FOR LE- 
SIONS. It seems to be definitely estab- 


d that loss of blood is the ultimate 


e of this catastrophic loss of vision. 
| exact mechanism through which 
blood brings about the 


loss ot 


esions in the retina, optic nerves or 


\ il pathwavs, however, has been 
th subject of much discussion, and is 
sti) largely a matter of speculation. 
theories have been proposed. 
i the clinical standpoint, it is diffi- 
cl! to account for the varving disturb- 
es in ophthalmoscopic visual 
fi the variations in degree of re- 
ry, the usual delay between the 
0c wrrence of the hemorrhage and the 
ont of visual loss, the greater fre- 


icy of the syndrome in cases of 


rey ated relatively small hemorrhages 


215 


than in cases of a single massive hem- 
orrhage, the rarity of 
visual loss after traumatic bleeding. 
Most writers seem to be unwilling to 
admit that anemia with resultant local- 
ized ischemia can explain all these vari- 


and extreme 


able reactions’. Von Graete'> in 1860 
ascribed the loss of vision to hem- 
orrhage into the nerve sheaths, for 


which theory there seems to be little 
evidence. Westhoff and Ziegler** in 
IS99 ascribed it to ischemic fatty de- 
generation of the optic nerve, and Hoft- 
in 1899 to retrobulbar neuritis. 
Ulrich”! that the 
vision was due to circulatory stasis in 
the retina. He thought that the loss of 
blood caused lowering of the blood 
pressure, the 
normal intra-ocular tension, resulted in 
slowing of the circulation through the 
central retinal Wilbrand and 
Saenger” ascribed the visual loss to 
a changed consistency of the blood; 
Theobald*>, to thrombosis in the central 


suggested loss of 


which, in presence ot 


vein. 


artery, 

Wolff called attention to the faint- 
ness, giddiness and occasional loss of 
consciousness Which are usually pres- 
ent at the onset of the visual disturb- 
ance and which are evidences of lack 
of oxvgen. He reasoned that the con- 
striction of the retinal arterioles, which 
is a characteristic and perhaps essential 
feature of the retinal lesions of quinine 
poisoning, is caused by the inhibiting 
action of quinine on the oxidizing 
power of protoplasm and of the blood. 
He suggested, therefore, that visual 
defects following loss of blood result 
from spasm of the retinal arterioles in- 
duced by anoxia. This theory was sup- 
ported by Hartman and Parfonry”’. 
They obtained improvement in vision 
by the administration of acetylcholine 
and thought that this indicated that 
vasoconstriction was the cause of the 
amblyopia. Duggan* also favored the 
assumption that arteriolar constriction 
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led to localized tissue anoxia. Rge*” im- 


plicated 3 factors: ischemia, acidosis 
and the injudicious exposure of the eves 
to light. Rosenstein'”’ thought the loss 
of vision in some of the cases might 
be an early manifestation of multiple 
sclerosis. This is of interest in the light 
of Duggan’s report’. 

Many observers, for example Groe- 


nouw and Kitimmell*’, have postu- 
lated that the action of a toxin was 
necessary in addition to the anemia. 


Tassman* and Lang- 


although Tidy 
don*® were of the opinion that the 
anemia is probably the factor. 
Duke-Elder® stated that it is probable 


that something more than ischemia is 


sole 


necessary to produce the lesions. He 
suggested the “possible influence of 
severe hemoclastic shock or anaphy- 
lactic crisis or a toxemia due to pro- 
found hemolysis.” 

In the opinion of Scheffler*’, it is not 
possible to explain all the types of 
visual and 
the 
mechanism. He divided the cases into 


3 groups: those with retinal findings 


defects ophthalmoscopic 


findings on basis of a single 


resulting from anoxemia from anemia; 
with retrobulbar and 
those with embolism or thrombosis of 
the central artery of the retina. The 
most recent writer on this subject, 
Locket*!, has stated that this variety 
of visual loss “would 


those neuritis, 


seem to occur 
when the blood-volume has returned 
to normal with the resulting fall in 
hemoglobin and plasma proteins. In 
view of our knowledge of the changes 
that the blood after hem- 
orrhage, it would seem that of all the 
dilution of the blood by 
tissue-fluids is the one that is most 
likely to require hours or even days 


occur in 


changes, 


to occur, and would most closely par- 
allel the onset of delayed amaurosis. 
Thus, in chronic illness there are 3 
factors: anemia, low plasma proteins 
and low body reserves of protein.” 
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The essential factor responsible to 
loss of vision following “distant” hem 
orrhage seems to be anoxia which at 
fects in some cases the tissues of thi 
retina, in others the optic nerves an 
in others the higher visual pathways 
How this anoxia is brought about an 
why it affects different parts of the 
visual system in different cases is diffi 
cult to explain It must be due to on 
several different 
the 
rving capacity of the blood; inabilits 
of the 


is supplied or insufficient flow of the 


or a combination of 


factors: deficiency of OXxvVgen-Cal 


tissues to utilize what oxyge 


Oxvgen-carryving throug! 
the ‘ blood 
thrombosis, lowered blood pressure o1 
blood 


seems improbable that anv additiona 


components 


vessels due- to embolism 


reduced volume. At present. it 
toxic factor is concerned in the loss of 


vision. At least. no such factor has 


been demonstrated. The anemia, reduc 
tion in blood volume, the subsequent 
dilution of the blood with tissue fluid 
and the concomitant lowering of the 
plasma proteins as stated by Locket 
seem to be primary considerations. 1] 
these factors might be added slowing 
of the blood stream in the retina ass 
ciated with lowering of the blood pri 
the 
intra-ocular pressure which may result 


sure in presence of maintained 


in relative ischemia of the retina or at 
times in actual thrombus formation 


the central artery of the retina or in 
branch arteriole. Anoxia usually cau 
dilatation of the arterioles. So the cx 
striction of the arterioles seen in so 
of these cases is not likely to occur 


a primary causative lesion but rather 


a compensatory effort to retain nor! 
capillary flow to the retina or else as 


a late development associated with 
atrophy of the retina and optic ner\ 
Loss of vision following mass 
hemorrhage must be fairly closely 
lated to 


which patients have had permanent | )ss 


those well-known cases in 


ss 
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of portions of their visual fields sub- 
sequent to sudden lowering of the 
blood pressure, and to the complete 
loss of vision noted in some patients on 
whom intracranial surgery is done in 
the sitting position, as described by 
Walsh’. Perhaps the effect of gravity 
explains the far greater incidence of 
nvolvement of the superior portion of 
the retina. 

lreatment. Treatment is usually di- 
rected toward correcting 2 conditions: 
the loss of blood and the lesion respon- 
ble for the bleeding. That it is im- 
portant from the standpoint of preserv- 


ng vision to control the bleeding is 


shown by the many cases in which fur- 
ther hemorrhage “subsequent to the 
onset of loss of vision caused even fur- 
ther blindness. The use of transfusions 
promptly after severe loss of blood 
pecially when the concentration of 
hemoglobin falls to less than 50%, is 
trongly indicated. We have found no 
ise reported in the literature in which 
ss of vision followed adequate trans- 
‘ion, except in those patients who 
oke blind after coma. Striking im- 
vement has been noted immediately 


after transfusions'®. However, when 
loss of vision has occurred, immediate 
transfusion is no insurance against fur- 
ther loss, nor does it guarantee recov- 
ery’. Puppel** stated that in severe 
uterine bleeding followed by loss of 
vision the best treatment was immedi- 
ate hysterectomy. He cited 2 cases in 
which improvement followed this pro- 
cedure. Duke-Elder® stated that para- 
centesis of the eve may be used to 
lower the intra-ocular pressure in an 
attempt to improve the retinal circula- 
tion and restore vision. Early transfu- 
sion after severe hemorrhage is an im- 
portant preventive measure against pos- 
sible loss of vision. There probably is 
no very effective treatment once blind- 
ness has occurred. 

The wisdom of the use of vasodila- 
tors immediately after the loss of vision 
is open to question. After bleeding has 
ceased, and the blood and blood pres- 
sure have returned to normal, vasodila- 
tors may be of value in stimulating re- 
turn of function to any of the retinal 
ganglion cells or nerve fibers which 
have not undergone complete degen- 
eration. 
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Procress in the field of surgery has 
ow made possible exploration and 
resection of the pancreas with a margin 
{ satety which was not possible a dec- 
As a result, the clinical, roent- 
enologic and laboratory 


de ago. 
aspects of 
be com- 
ied with surgical rather than with 
utopsy observations. Clearer concepts 


ancreatic disease can now 


{ earlier stages and of milder diseases 
ive Now, 


vith increasing accuracy, the clinician 


therefore been possible. 


iu) make the diagnosis of pancreatic 


sease. Further advances in the diag- 
sis of chronic pancreatic diseases 
ust await a further elaboration of 


ignostic methods. The clinician is in 
ed of, first, a pancreatic excretory or 
test of such as is 
iilable for the study of hepatic or 


irance function 
ial disease, and secondly, a radio- 
iphic test of function and morphology 
mparable to the urogram and chole- 
Little progress has been 
le toward the development of either. 
Endocrine System. PANCREATIC ISLET 
tt. Tumors. 1924 when the 
perfunctioning islet cell tumors were 


stogram. 


Since 


postulated" the progress in their diag- 
nosis been ex- 


ceedingly rapid. The preoperative diag- 


and management has 
nosis can now be made with reasonable 
certainty and definitive, curative treat- 
ment can be undertaken. 

On a_ physiological basis, islet-cell 
tumors may be classified as either func- 
tioning or non-functioning, that is, they 
either do or do not produce insulin 
toxicity. So far, the non-functioning 
benign tumors seem of little clinical 
importance. Although 87 have been de- 
scribed by autopsy pathologists, only 4 
of this group have been recognized and 
reported by surgeons or surgical path- 
ologists'®. The indications for opera- 
tion on these patients were a palpable 
abdominal tumor (2 patients ) and mass 
on barium Roentgen-rays 
stomach and duodenum (2 patients). 
Short term follow-up of these 4 patients 
indicates that of the 
provides a satisfactory result. 

A recent of the literature'® 
revealed that 211 functioning tumors 
had been resected. If the adenoma was 
found and removed, the result was al- 
(219) 


lesion 


excision tumor 


review 


most uniformly excellent. However, the 
technical aspects of finding and remov- 
ing the adenoma or adenomas is some- 
times perplexing. For instance, 9 pa- 
tients have been described in whom the 
adenoma was ectopic and in which, 
had the surgeon been content with a 
negative pancreatic exploration, the 
tumor would have been overlooked. 
Furthermore, the adenomas have been 
), SO that 
the finding of a single adenoma is no 


multiple in 43 patients (12.6% 


indication that the exploration has been 
completed. All too frequently re-explo- 
ration or autopsy has shown that the 
surgeon has overlooked an adenoma. 
Again, if all tumors are removed, the 
patient is characteristically completely 
relieved and if the tumor is not re- 
moved, the patient dies of his hvpo- 
glycemia. The cause of his death. like 
the cause of his symptoms is due to the 
decreased concentration of glucose to 
the brain. The hypoglycemia and the 
resultant changes in the brain function 
are, in the earlier cases, the basis of 
the diagnostic Whipple triad: 1, Signs 
of hyperinsulinism; 2, An associated 
blood sugar below 50 mg. 7%: 3, Reversal 
and relief of svmptoms by the adminis- 
tration of glucose. 

If the adenoma is not removed and 
hypoglycemia allowed to recur or per- 
sist over a long period of time, irrever- 
sible damage to the brain results, the 
higher brain centers being damaged 
first, the older, more basic medullary 
centers being less sensitive to hyvpo- 
glycemia", 
classified these 
tumors on the basis of their histologic 


Pathologists have 


appearance and growth characteristics. 
First they describe the benign adenoma 
which makes up over 90% of the func- 
tioning and non-functioning tumors. 
Simple surgical excision does not result 
in recurrence and therefore is the pref- 
erable surgical procedure. Next, they 
describe a 


“suspiciously malignant” 
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adenoma!” which histologically appeai 
malignant. Short term follow-up o! 
these patients following surgical exci 
sion or enuclieation shows no evidenc 
of metastasis; so that, to date, thei 
clinical behavior is that of a benign 
tumor. Thirdly, the pathologists 
scribe the islet cell carcinoma in whic! 
metastases are demonstrable. Like th 
previous groups, hyperinsulinism ma 
be an associated feature, but these pa 
tients die of the malignant effect rathe 
than of the insulin effect'®. Characteris 
tically, this carcinoma is a slow grow 
ing tumor, and, of the 37 patients re 
ported in whom metastasis have bee: 
demonstrated, several have lived tor 
long periods of time, up to 6 vears 
without definitive treatment. The hist 
logic and growth characteristics resen 
ble the malignant carcinoid from whic! 
it must be distinguished 

Alloxan has no place in the manag 
ment of islet cell tumors?! 

One of the major problems in th 
field of islet cell tumors and hyperinsu 
linism remains the physiological expla 
nation and management of those p 
tients. especially children, who hav 
persistent hypoglycemia without cor 
vincing evidence of islet cell disease 

Resection of the pancreas in these 
patients, as would be expected, docs 


not offer uniform relief. However. a 


number of patients with hyperplasia 
adenomatosis of the islets have been 1 
lieved by subtotal pancreatectomy ar 


such an operation must be considered 


once the diagnosis of hyperinsulinisn 
is made and a carefully performed 
ploration reveals no tumor. 

The Exocrine System. Acute 
creEATitis. The outstanding progress 
the work with acute pancreatitis in 


past 5 vears has been the reduction 
the mortality from this disease. h 


university hospital, the mortality | as 
been reduced from approximately 3! 


to almost 3%°° during this time. 1 


| 
{ 
t 
| 
} 
a 
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represents, in part, a_ true reduction 
in mortality and, in part, an increased 
wecuracy In the diagnosis of the milder 
form of the disease. 

The disease is clinically divisible 
into 2 forms: it is not yet clear whether 
they represent 2 diseases or separate 
stages of the same process. The milder 
form, edematous pancreatitis, is marked 
by edema of the pancreas with or with- 
out fat necrosis in the pancreas and 
idjacent structures. It is sometimes as- 
sociated with an acute cholecystitis but 
often occurs independently. The pan- 
creatic inflammation is reversible and 
the prognosis is therefore good. There 
is at present a question in the minds of 
most surgeons who are interested in 
this problem as to the treatment of 
Many preter 
laparotomy for confirmation of the diag- 


preference. surgeons 
nosis and for decompression of. the 
biliary tract by means of a cholecyst- 
ostomy. This is designed, in part, to pre- 

nt reflux of bile into the pancreatic 
ducts. Othere surgeons have obtained 

id results by institution of a non- 


perative peritonitis regimen combined 
with sympathetic (splanchnic and 
nerve blocks. Advocates of both 
operative and the conservative 
regimens report low mortalities, which 
should now approach zero**. Neither 
voup of therapists has shown conclu- 
sicly that their treatment. is specific 

it may be that this form of the dis- 
is self-limiting if infection is con- 


lac 


tr ‘led and the patient is given sup- 
pr tive treatment. 

low-up studies of these patients 
‘| w that characteristically they have 
| impairment in pancreatic func- 
t 

ie more severe form of the disease. 
h rrhagic pancreatitis, constitutes 
01 about 15% of acute pancreatitis but 
aunts for almost all of the present 
di iortality. Hemorrhage and necrosis 


pancreas are frequently massive. 


The inflammation is in part irreversible 
so that half or even the entire pancreas 
may slough. Operative drainage of such 
a pancreas is essential but technically 
ditticult. Since operative drainage 
seems essential tor this torm of the dis- 
ease, one of the outstanding problems 
tacing the clinician is the ditterentiation 
between the milder and the 
severe torms. As yet, there is no clear 
cut means of making this distinction 
prior to laparotomy. 

Certainly the use of the antibiotics 
has been paramount in reducing the 
mortality trom acute pancreatitis. 

Although the reduction in mortality, 
that is the progress in treatment, has 
marked the greatest advance in tne 
past few years, real progress is being 
made im understanding the pathologic 
physiology of the disease. 1t is now 
widely known that acute damage to 
the functioning pancreas results im an 
elevation ot the amylase and lipase in 
the blood serum. The demonstration ot 
an increased concentration of amylase 
in the serum requires approximately 2 
hours and, when combined with acute 
abdominal symptoms, is diagnostic ot 
acute pancreatitis. This test is now 
pertormed in the laboratories of most 
good hospitals. Such tests are the only 
specific means of making a definitive 
preoperative diagnosis, and in general, 
have proved very reliable*’. 

These tests have also proved useful 
as experimental tools. For instance, re- 
cent observations show that damage to 
the pancreas, as in acute pancreatitis, 
results in a release of the pancreatic 
enzymes into the peripancreatic tissues 
and into the peritoneal exudate’. Ani- 
mal experiments further demonstrate 
that the enzyme amylase is absorbed 
from the vicinity of the traumatized 


more 


pancreas into the portal circulation 
and so reaches the peripheral circula- 
tion by way of the liver'*. 

It has also been demonstrated fairly 
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convincingly that pancreatic ischemia 
plays a major role in the development 
of pancreatic necrosis and hemorrhage. 
Necheles 


Russell?* demonstrated that the injec- 


For instance, Popper, and 
tion of secretion or the ligation of the 
pancreatic duct of the dog produced 
edematous pancreatitis; but if at the 
same time the arterial blood supply 
was temporarily occluded, hemorrhagic 
pancreatitis occurred instead of the 
edematous type. This might be the ex- 
planation for the beneficial effect ob- 
served tollowing 


S\ mpathetic nerve 


blocks (paravertebral) in patients with 
acute pancreatitis. 

Once the inflammatory process is re- 
versed and the necrosis clears, healing 
of the pancreas begins. The pancreas 
heals mostly by fibrosis but there is evi- 
dence that regeneration also occurs. In 
experimental pancreatitis, the edema 
begins to subside during the first week 
and has cleared within 2 weeks. Mean- 
while fibroblastic proliferation occurs 
and results in searring'’. Thus if little 
acinar tissue is destroved and the reac- 
tion is minimal, the histological and 
almost 
complete, but if repeated injuries to 
the the may 
result in an atrophic, fibrotic gland 


“<< . 
designated by the surgeon as “chronic 


functional recoverv be 


pancreas occul process 


pancreatitis, though not a in- 


flammation. 
Another syndrome, that of the pseu- 
doevst. 


may result from the healing 


Massive hemor- 


process. necrosis or 
rhage in the pancreas, as elsewhere in 
the body, may heal by fibrous encap- 
sulation. Early exploration may there- 
fore lead to the diagnosis of “encap- 
sulated hematoma” whereas later ex- 
ploration may demonstrate a “pseu- 
docyst”. 

The etiology of the disease remains 
obscure and little progress has been 


made during the past decade in demon- 


MEDIC 


strating the causative factors. Experi- 
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mentally it has frequently been pri 
duced by the injection of bile int 
the pancreatic ducts or by an acut 
obstruction of the pancreatic ducts 


Neither 


demonstrated in 


conclusive] 
work. Alc 
holism is frequently an associated fa 
efforts to 


the disease from person to person hay 


factor has been 


clinical 
Preliminary transmit 
been unsuccesstul'®. It must be remen 
bered that acute pancreatitis may 

manifest 


individual patients, be a 


tion of other diseases such as acut 
cholecystitis, common duct caleulu 
pancreatic duct calculus, carcinoma of 
the pancreas or ampulla of Vater 


periarteritis nodosa, mumps, trauma 


primary pancreatic hemorrhage, a 
possibly from penetration of a duod 
ulcer 


ACUTI 


demonstrated 


nal 
RELAPSING PANCREATITIS. OF 
clinical importance has 


been the recent appreciation of th 


svndrome of frequently recurring 


sodes of acute pancreatitis. This dis 
ease is closely allied to the problem 


tor 


frequently associated. Presumably « 


of pancreatic calculi, the two ar 


culi can produce a partial ductal ob 


struction which in turn mav lead + 
pancreatitis. On the other hand, ab 
dominal films taken at the time ot 


repeated attacks of pancreatitis may 
lithiasis 
but over a period of years may show 
the 
calcification in the ducts or throughout 


Fig. | 


initially show no evidence of 


appearance and progression ol 


the pancreas In the absence 
of demonstrable pancreatic calcification 
serum enzyme determination is the only 
means of making a diagnosis of pancr 
atitis although a diabetic glucose tole! 
ance curve and the demonstration o! 


a diminished enzyme secretion nto 
the duodenum are confirmatory I- 
dence. The attacks of pain in the uppel 
abdomen and back, nausea and vo nit 
ing may be severe but are diagnosti: «lly 
serum 


non-specific. A amylase ‘est 


pre 
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hould be done in the first 2 days of 
we attack and a negative test should 
regarded inconclusive. Repeatedly, 
failure to correctly diagnose this 
vidrome has lead to the assumption 
that the patient was psvchoneurotic. 
\leanwhile, the patient, experiencing 
severe distress, may be driven to opiate 


fear of developing a fatal hemorrhagic 
pancreatitis, although the latter has 
occurred. Specific treatment, consist- 
ing of pancreatectomy or relief of a 
partial pancreatic ductal obstruction, 
has been associated with a high mor- 
bidity and has not proved entirely satis- 
factory. Relief of pain by division of 


1.—Pancreatic Caleuli, Flat plate of abdomen showing deposits of calcium throughout 
the pancreas. (Courtesy Dept. of Radiology, Hosp. of the Univ. of Penna.) 


diction. This syndrome may well 
count for some of the patients who 
perience the “post cholecystectomy 
idrome”, that is, the original diag- 
sis of cholecystitis may have been 
orrect or the symptoms may have 
en attributed to gallstones instead 
to recurring attacks of pancreatitis. 
lreatment of relapsing pancreatitis is 
cessitated by pain and not by the 


the sympathetic pathways is a more 
conservative procedure, and, although 
this approach to therapy is indirect and 
carries certain inherent dangers, it is 
probably preferable to pancreatec- 
tomy**. Doubilet and Mulholland® re- 
port good results following division of 
the sphincter of Oddi, the rationale 
being to prevent the reflux of | bile 
into the pancreas. Ligation of the 


‘ 
Bo 
‘ 
T 
ot 
+ 
it 
lly 
st 
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with 
acinar atrophy may prove of value. To 


pancreatic ducts subsequent 
date, however, non-operative palliation 
seems preferable to surgical interven- 
tion unless the pain becomes intoler- 
able. 

PANCREATIC Progress in 
this marked chiefly 


by an increased and more widespread 


disease has been 
appreciation of its role in the produc- 
tion of acute and subacute abdominal 
pain. It is the pain and not metabolic 
disturbances which brings the patient 
to the physician. Often the pain is 
colicky in nature and not unlike “mid- 
abdominal or left sided gallstone colic’. 

Enzvme studies may be of some aid 
in demonstrating the secondary effects 
of the stones but the diagnosis of 
pancreatic lithiasis can only be made 
by a Roentgen-ray examination of the 
abdomen. The stones are composed 
ot there- 
fore radio opaque. Radiolucent stones 


calcium carbonate and are 


have not been demonstrated. Films 
show the stones across the upper ab- 
domen at the level of T-12 to L-2 
(Fig. 1). Barium studies of the 


duodenal loop may be of aid in local- 
izing the stones and therefore in dif- 
ferentiating the doubtful from 
other retroperitoneal calcifications such 
as may occur in lymph nodes. Dif- 
fuse calcification throughout the pan- 
creatic The latter, 
in contradistinction to pancreatic duct 


ones 


tissue may occur, 
stones, probably represents healing 
reaction to previous pancreatic hem- 
The diffuse 
both be 
the result of pancreatic disease but it 
is difficult to understand how the dif- 
fuse calcification could produce pain. 
The problem of treatment of pancre- 
atic ductal stones is similar to that of 
the recurring 
therapy, that is, 


orrhage or inflammation. 


calcification and pain may 


pancreatitis. Specific 
the of the 
duct and removal of the obstructing 


incision 


stones. has sometimes been unsuccess- 
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ful due to the surgeon’s inability t 
all 


such 


remove calculi. If calculi remain 
atter 
fistula is an all too frequent sequela 
Further of ther 


' is needed, but any non-operativ 


an operation, pancreatic 


evaluation surgical 
apy 
regimen appears of little value in con 
trolling the patient's pain. 

PANCREATIC 
pancreatic cyst is being made with in 
creasing frequency and accuracy by 
the radiologist and clinician when 
retroperitoneal mass, characteristical] 


producing minimal discomfort, is found 


to be displacing the stomach anteriorl 
Three ot 


recognized. One, seemingly a 


types solitary cysts ar 
retentio 


evst. is lined by ductal epithelium al 


is a “true pancreatic cyst” The second 


is a fibrous lined evst which seems t 


Cysts. The diagnosis o! 


be the result of encapsulation bv sea 


tissue following hemorrhage or necrosi 


of the pancreas. This is the “false o1 


pseudocy st” of the pancreas and seems 


to be the later stage of an encapsulate: 
hematoma. The third is the rare cvst 
adenoma which, as the name implie: 
is a combination of evyst and benig: 
pancreatic adenoma. Only 28 surgical] 
treated 
lected in a 


evstadenomas could co 


recent review" 
of pancreatic cysts are best treated | 
complete rather than | 
marsupialization. Excision is now b 


excision 


ing performed with a rapidly decrea 
ing mortality?*. 

PANCREATIC CARCINOMA. In spite 
much effort on the part of excell 
surgeons, little real progress has be 
made toward curing the patient w 
of the pancreas. Only can 
of the gallbladder or the body of t 
stomach can rival pancreatic carcino! 


cancer 


in progressing so far, so silently. 
Several 


been of 


clinical observations 


recent interest. In a series 


* 83 patients with pancreatic carcino! 


verified at autopsy, 76% of the patie 


felt pain; at autopsy nerve invas 


All types 


t 


| 
| 
2 


the tumor was found in 84% of this 
hgroup”. A tendency to arterial and 


enous thrombosis has been described 


association with pancreatic car- 
noma? 

Cancer of the ampulla manifests 
itself earlier, by intrinsic common duct 


so. that 
not cle pend upon its spread as is the 


sbstruction its diagnosis does 


case with carcinoma of the ducts and 
icini. Carcinoma of the ampulla usually 
but seems to 
slowly. As_ it 
it permits a 
Thus 5 


ceurs older people, 


crow more manitests 


tself earlier favor- 


ible outlook. 


more 


vear cures. of 


unpullary carcinoma, after definitive 
rgeryv, should in the next few vears 
prove fairly high, whereas five vear 


rest of the 
reported because 


cures ot cancer of the 


pancreas should be 


their 


iding 


resection is 
patients for 


Pancreatic 
relief for 


rarity. 
many 
and so should 


| to 3 vears. however. 


ilwavs be attempted, 

fotal pancreatectomy has led to a 
number of important physiological 
rvations: 


|. The 


] CTeCAaSs is 


exocrine function of the 


not essential to life, al- 


ugh patients do better if a small 


muint of pancreas is left and the 
pancreatic duct is re-anastomosed to 
the bowel. Seemingly, the small bowel 


provides much of the digestive function 
of the pancreas. Following pancreatec- 
tomy the stools show a definite increas 


he amount of undigested and conse- 
but with di- 
etiry supplements weight can be main- 
ta ned little or no 
cl inge in the stools can be noted. Sub- 


quently unabsorbed food, 


In a few patients, 


st ution therapy in the form of pan- 


cr atic enzymes or extracts admin- 


iss red orally has proved of only 
lin ted value. As would be expected, 
tl patients fare much better than 
tl with external pancreatic fistula 


loss of water and elec- 


ll hom the 
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trolytes results in a picture not unlike 
Addison’ s disease”. 

The insulin requirement in the 
“pal ancreatectomy diabetes” unex- 
pectedly low. The average daily insulin 
requirement of 14 patients after total 
pancreatectomy was 32 units®’. Thus 
many patients with clinical, idiopathic 
diabetes re quire sever al times as much 
insulin for control of their blood sugar 
as do these A few diabetic 
patients have required less insulin fol- 


patients. 


lowing total pancreatectomy” 

The effect of pancreatectomy on 
liver function remains inconclusive in 
spite of the evidence of many investi- 
tending to lipocaic, 
endocrine 


gators involve 
described as an 


islet cells necessary for 


which is 
secretion of the 
hepatic lipid metabolism*. 

The Relation of the Pancreas to Dis- 
eases of the Gastrointestinal Tract. 
Dvopena Uncer. The degree of 
acidity of the duodenal contents has 
been widely thought to be a factor in 
the production of duodenal ulcers. 
Most investigators have assumed that 
the increased acidity result 
of an increased acid production by the 
Reasoning that a decreased 
pancreatic secretion of alkaline fluid 
would tend to give the same resultant 
pH in the duodenum as an increased 
acid secretion by the stomach, Comfort 
and Osterberg® studied the pancreatic 
secretion in 10 patients with duodenal 
ulcer. They were unable to reveal any 
deviation from the normal. The pan- 
therefore, mav not be at fault 
in the production of ulcers except fol- 
total pancreatectomy or sub- 
total pancreatectomy with ligation of 
the pancreatic ducts. The loss of 
alkaline secretion mav then be a pre- 
disposing factor to ulcer formation in 
the small bowel. 

Merconium Iteus. Since Andersen’s! 
classical article in 1938, fibrocystic dis- 
ease of the pancreas has been widely 


was the 


stomach. 


creas, 


lowing 
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appreciated as giving rise to mecon- Concentra ANomMALiES. Little h 
ium ileus of the newborn, and pan- been added to the knowledge of co 
creatic steatorrhea of later life, which genital anomalies of the pancrea 


is not a surgical condition ( Wiggles- 
worth"! ) 


The background for fibrocystic dis- 


ease of the pancreas is a_ single 
Mendelian recessive gene**. Histolog- 
ically, the pancreas shows dilation of 


the ducts and acini secondary to eithe 
a congenital obstruction of the ducts 
of the 


ducts by 


x to plugging an 
eosinophilic secretion. Dilatation re- 
sults in the tormation of tiny evsts 


which leads to pressure atrophy of 


the acini and secondarily to fibrosis! 


The fibrosis and ey 


st formation pre- 

dominate in autopsy studies. 
Mleconium ileus of the newborn 
seems to be limited to patients with 


It is characterized 


intestinal obstruction which results 


fibrocystic disease. 
by 
from inspissation of meconium in the 
|. The of the obstruction 
varies, Keith?! stating that’ normally 


bowe level 
meconium reaches the ileocolic junction 
by the 4th month and the rectum by 
the 5th month of fetal life. 

Windle*- that the 
islet tissue begins functioning about 
the 3d month of fetal life. the proteo- 
lvtic enzvme of the acini is not present 
until the 5th fetal 


for the inspissation of the meconium 


found although 


month. The cause 
has not been proved but a frequent 
that 
fibrocystic disease enzvmes 


explanation has been since in 


are almost 
absent in the pancreatic secretion, the 
concentration in 
the bowel is responsible for the failure 


resultant decreased 
in hydrolysis of the intestinal contents 
and so in the prevention of the ob- 
struction. Certainly, such a mechanism 
has not been clearly demonstrated. 


Obstructing lesions of the duodenu 


by an annular pancreas pvlori¢ 


duodenal indentations, as seen ¢ 


barium studies. secondary 


pancreatic nodules beneath the mucos 


to ectop 


and. the presence ot pancreatic tisst 


\Meckel’s 


been 


have lor 
ot t 


106 cases 


diverticulum 
\ 


¢ aled 


in 
recognized, SUTVeY 
world’s literature 
tissue 


aCCeSSOr\ pancreatn 


stomach 


t! 


All of these ec topic deposit 


contain acini but only about one-thir 
contain islet tissue. Of recent inter 
has been the descriptions of acut 
pancreatitis islet cell adenoma 
carcinoma in aberrant tissue*. A revir 
of the clinical literature reveals no 
port of congenital absence of 1 


pancreas 


Summary. Although recent progr 
] 


in the understanding of pancreatic dis 


the 


mvestigation ce 


eases has been considerable 
mediate frontiers of 
ter around the ce velopment of tests 
of the 


cluding th development Gr a ri 


function exocrine system 
id 
graphic visualization of the excret 
the 


and hepatic 


svstem inter relationship ot 


creatic metabolism 

etiology of pancreatitis, the action 
the circulating pancreatic enzymes 
the their 
extruded the 


\ continued study 


serum and activity 


Into peripancre 
of the 
diabetes bye 


there must be a « 


tissues, 
of the 
made: and finally 


pancreas It IS 
tinuing effort to improve the diag 
and the treatment of the patient \ 
pancreatic disease. Progress depend 
part, upon solving the many prob! 


raised by assaving our progress to ¢ 


REFERENCES 


(1) Andersen, D. H.: Am. J. Dis. Child., 56, 344, 1938 
(2) Barbosa, J. J. DeC., Dockerty, M. B., and Waugh, J. M.: Surg. Gyn. and Obst., 82 
1946. (3) Benson, R. E., and Gordon, W.: Surgery, 21, 353, 1947. (4) Brunschwig 


Radical Surge ry in Advanced Abdominal Cancer, Chicago, University of Chic ago Press 


\ 


Brunschwig, A.: 
nders, 1949 

6) Comfort, M. W 
7) Doubilet, H., a 
dt, L. R.: Ann. Su 
14 

10) Eliason, E. L 


SURGERY 224 
Christopher's Fextbook of Surgery, ed., p- 1165. Philadelphia, 
, and Osterberg, A. E.: Gastroenterol., 4, 85, 1945. 
nd Mulholland, J. H.: Surg. Gyn. and Obst., 86, 295, 1948. (8) Drag- 
rg., 118, 576, 1943. (9) Drapiewski, J. F.: Am. J. Clin. Path., 14, 549, 


, and Welty, R. F.: Ann. Surg., 127, 150, 1945. 


11) Ferris, E. B. Jr., and Ritterhoff, R. J.: Ohio State Med. J., 41, 437, 1945. (12) Frautz, 
K.: Ann. Surg., 112, 161, 1940 


13) Harris, S.: | 


azekas |. 9 and 


Clin. No. Am 
Gyn. and Obst 
er, 2, 385, 1948 


19) Ireneus, C.: A 


Am. Med. Assn., 83, 729, 1924. (14) Himwick, H. E., Frastg, J. P., 
Hadidian, Z.: Am. J]. Psvchiat., 96, 371, 1939. (15) Howard, J. M.: 
December, 1949. (16) Howard, J. M., Moss, N. H., and Rhoads, J. E.: 
fo be published. (17) Howard, J. M., and Ravdin, L $.: Am. Prac- 
(18) Howard, J. M., Smith, A. K., and Peters, J. J.: Surgery, 26, 161, 


rch. Surg., 42, 126, 1941 


20) Keiser, D. Von: Chirurgie., 19, 154, 1948. (21) Keith, A.: Human Embrvology and 


rp! ology 5th ed 
22) Lium, R., and 
| Reed, 8. C.: Am 


28. 504. 1948 


Pp 341, London, Edward Arnold, 1933 
Maddock, S.: Surgery, 24, 593, 1948. (23) Lowe, C. U., May, C. D., 
J. Dis. Child., 78, 349, 1949. (24) Lukens, F. D. W.: Physiol. Rev, 


25) Miller, J. M.. and Wiper, T. B.: Ann. Surg., 120, 552, 1944. 


26) Paxton, J. R., 
L., Necheles, H., 
28) Rhoads, J. E.. 
29) Somogyi, M.: 


and Payne, J. H.: Surg. Gyn. and Obst., 86, 69. 1948. (27) Popper, 
and Russell, K. C.: Surg. Gyn. and Obst., 87, 79, 1948. 

Howard, J. M., and Moss, N. H.: Surg. Clin. No. Am., December, 1949 
Arch. Int. Med., 67, 665, 1941 


30) Whipple, A. O.: Ann. Surg., 124, 991, 1946. (31) Wigglesworth, F. W.: Am. J. Med 


212, 351, 1946 


) 
; 


(32) Windle, W. F.: Physiology of the Fetus, Philadelphia, Saunders 


1) 

= 
\ 


PHYSIOLOGY 


PROCEEDINGS Ol 


The Physiological Society of Philadelphia 


SESSION 


Ultraspectrophotometric and Chem- 
ical Studies on Extracts From Human 
Tumors. M. Sprecet-Apoir, M.D., and 
M. E. Sano, M.D., C.Sc. (Depts. Colloid 
Chem. and Tissue Culture. Temple 
Univ.). The purpose of these studies 
reach a identification of 
the substances causing the optical ab- 
sorption peak at about 2600A in tissue 
extracts and to correlate these results 
with morphological, and clinical find- 
(See Arch. Path. 44, 307, 1947). 
NaCl extracts were made of 100 speci- 
mens of human origin after mechanical 
fragmentation of the frozen tissue and 
centrifugation. The optical studies were 
made with a Beckman Quartz photo- 
electric spectrophotometer; micro- 
Kjeldahl methods were used for the 
determination of the total 
Ascorbic 


is to closer 


a 
Ings 


and non- 
acid 
determined according to the method of 
Robinson-Stotz. 

In a group of 12 tumors of the gastro- 
intestinal tract, 9 malignant growths 
showed an 


protein nitrogen. was 


average extinction coeffh- 
cient of 2.6256. One inflam- 
matory and 2 benign tumors showed 
values of Exp 1.2766, 1.2652, and 
0.7620 respectively. In 7 breast tumors, 
| carcinoma (intraductal) and a benign 
adenoma with many inflammatory cells 
gave the highest E values, next came 
a scirrhous carcinoma. Optical absorp- 
tion of the other benign tumors were 
markedly lower, but had nevertheless 
a good parallelism with the histological 
findings and the NPN values. In all 
cases the latter were sufficient to cover 
the amount of nucleic acid showing an 
optical absorption similar to the one 
( 228 ) 
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of the extracts 


In 22 brain tumors the E,,2"° values 
varied between 0.5916 3470. hh 
tumors of similar structure Evalue 


and histological findings were in agrec 
ment 

Among 35 lymph nodes a good pat 
cell 
noticeabl 
But while lymph nodes with prevail 


allelism between the number of 


and extinction values was 
ing cancer cells had an absorption peal 
at about 2600A, the hyperplastic lymp! 
nodes showed a shift of their peak 
to about 2550A. Neither the ascorbic 
acid content of our tumor extracts no! 


their protem concentration were si¢ 


nificant enough to warrant a correctio1 


Reflexes From the Perfused Lungs 
of Dogs Breathing Spontaneously. 
Dominco M. Aviano, Jr.. M.D. (Nat 
Inst. of Health Post-Doctorate Ke 
Fellow), and T. H. Li, M.D. (Lab. of 
Pharmacol. Univ. of Penna.). Tl 


demonstration that veratridine caus« 


reflex apnea by acting on receptor 
in the lungs (Aviado, D.M.. a 
Pontius, R.G., Am. ]. Med. Seci., 215, 


115, 1949) offers a tool for further ir 
vestigation — of presso-reflexes al 
chemo-reflexes from the pulmonary « 
culation. The existence of pulmona 
vascular receptors has been demo 
strated by convincing histological ai 
oscillographic methods. Almost all 1 
ported physiological experiments we 
on dogs and cats with open chests a 
the reflexes were due to changes 
pressure alone, and arising from lu 
with the veins ligated. 
Part or the left 


whole of lung 
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mesthetized dogs (morphine — and 
chloralose) was perfused with blood 
from donor The effects of in- 
oxygen content, 
CO. content, and the pressure of the 
blood in the pulmonary artery and 
studied. Veratri- 


dine was found satisfactory to test the 


dog. 


dividually changing 


pulmonary vein were 
functional acceptability of each prep- 
tration 

\lthough veratridine can still reflexly 
inhibit circulation 
through apparent chemoreceptors — in 
the perfused 


respiration — and 


lung, no chemo-reflex 


sensitive to changes blood Oxv gen 
ind CO. was demonstrated. Pulmonary 
congestion causes a reflex drop in sys- 
blood reflex 
nhibition of the 


\¢ ratridine receptors, the presso-recep- 


and a 
respiration. Like 


pressure 


tors appear to be in the pulmonary 
connected 
trally by the ipsilateral vagus. 


enous side and are cen- 


Ihe in vitro Secretion of Phenol 
Red by Mammalian and Amphibian 
Renal Tissue’ Slices. Roserr H. 

wNTER, A.B. Evuen L. 
lanoLD M. Peck, M.D., and H. 
EYER M.D. Ph.D. (Dept. of 


iarmacol., Sharp and Dohme, Glen- 
Phenol red is secreted into 
e proximal convoluted tubules when 
slices of frog kidney are 
Ringer's Solution containing 
iall amounts of the dve (Forster, R.P.: 
ience, 108, 65, 1948), A technique has 
ti developed whereby the same ob- 


len, Pa.), 


oxyge- 
ted in 


rvations have been extended to mam- 
aerated modified 
ebs-Ringer-bicarbonate solution in- 
bated at 37° C has been used. Two 
thods for maintaining the constant 


tissues. An 


iperature have been used: 1, the 
roscope stage incubator; 2, the 
rburg flasks and constant temp. 


h. Colored photomicrographs dem- 


trate phenol red concentrated in 
lumina at 15 to 30 min. Carinamide 


and a group of similar compounds 
block — this 
versibly. 
Using the Warburg flasks and con- 
stant temperature bath, 
studies of the tissue respiration can be 
made simultaneously with observations 
of dye secretion in the proximal con- 
voluted This 
enzymatic approach to the study of the 


secretory mechanism re- 


manometric 


tubules. prov ides an 


renal tr: insport me chanism. 


The Enzymatic Components of a 
Renal Secretory Mechanism. Virci. D. 
Wiesetnaus, Ph.D. R. H. 
R. L. Kemp, B.S.. and Kari H. 
Beyer, Ph.D. M.D. (Dept. of 
Pharmacol., Med. Res. Div., Sharp and 
Dohme, Glenolden, Pa.). Secretion of 
phenol red by the proximal tubules of 
guinea pig renal cortical slices has been 
studied enzymologically with the objec- 
tive of defining the mechanism of this 
transport system. E mploying the tech- 
nique of Bever, et al. (to be published) 
the visual observation at the comple- 
tion of the manometric incubation pe- 
riods pe rmits a study of the correlation 
between phy siologic function and the 
components require for 
Aerobiosis 


enzymatic 
maintenance of the function. 
is essential for active secretion of 
phenol red. Phenylhydrazine x 
10-* M), cyanide (5 x 10-* M), benzo- 
quinone (1 x 10~* M), mercuric chloride 
(1 x M), 3,4.dinitrophenol (5 x 
10-* M) and phloridzin (5 x 10-* M) 
all inhibit the secretion of phenol red 
although the latter two did not de- 
crease the rate of oxygen uptake. This 
demonstrates that a system of coupled 
oxidation/phosphorylation must  func- 
in order to maintain 
this secretory 


tion adequately 
the prerequisites for 
process. 

Inhibition by phenylhydrazine, phlo- 
ridzin and dinitrophenol has been 
shown to be partially reversible, al- 
though it is difficult to demonstrate 


} | 
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reversibility because the secretory ca- inhibition is readily reversible; 2, the 
pacity of the slices can be maintained compound does not inhibit the reab 
for only a limited period at the tem- sorption of glucose or arginine and does 
perature of incubation. Carinamide. not affect the secretion of N-methyl 
’ carboxyphenylmethanesulfonanilide — nicotinamide; 3, there is no correlation 
inhibits this secretion at levels which between the  svstemic  toxicitv of 
have no effect on oxygen uptake. The — carinamide homologues and their rela 
inhibition by carinamide is apparently tive potency as inhibitors of renal 
specific tor the definitive component — tubular secretion 


of this secretory process since 1, the 
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BOOK REVIEWS AND NOTICES 


PENICILLIA. By KENNETH 
Principal Microbiologist, and 
Cuances THom, Collaborator, U.S. Dept. of 
Agriculture, Peoria, Il. Technical Assistance 
ind Elustrations by Dororny |. FENNEI 
Pp. 875; 171 ills. Balt.: Williams & Wilkins, 


\ NMIANUAL OF THI 
B. Raper 


1949. Price, $12.00 
is a complete reorganization of the 
lier monograph The Penicillia, by Thom 


li is designed to identify, and as a guide to, 
the literature on the activities and significance 
Penicillia 


eneral discussion on Penicillia and penicillin 


Phe first part (5 chapters) is a 


nceluding methods of cultivation and preset 
ition of Penicillia. The part (10 
ipters is the manual proper; and the 
reference 


SECC ond 


rd part chapters ) contains 


terial and a topic al as well as a general 


bliography. It will be a valuable book tor 
laboratory worker interested in any aspect 
these nolds H. M. 
Viopenn Practice IN Mept 
ine. 1949. Edited bv |. R. Rees, M.D.. 
Pavistock Clinic London. Pp. 488. New 
York: Paul B. Hoeber, 1949. Price, $10.00 
ius book, edited by an eminent English 
chiatrist, is intended for students of medi- 


ne and for general practitioners rather than 
As stated in the 
details of methods of 
which 


speci ilists in psve hiatrs 


eword technical 


estigation treatment require 


ialist experience are not given. The chap- 


have been written by 29 different 
thors ilmost all of whom = British 
pter 21, entitled “Psychotherapy” (J. R 


the Author ) 
formation which will be especially helpful 


contains Impressions and 


ll those who want to be of assistance to 
peopl W. P. 
Year Oster, 1896-1897. By Josern 
H. Prarr. Pp. 209; 5 ills. Balt.: Johns Hop- 
ns Press, 1949. Price, $4.00. 


Few people realize the value that historians 
d biographers attach to authentic records 
events. The mere fact that the 
umstance Is a familiar one that h ippens 
juently is sufficient reason to explain why 
s robbed of any significance at the time of 
This 
that it cannot be of any importance 
future generations. And vet the meticulous 
nscripts that Boswell conversa- 
is formed, in large part, the basis for one 
the great biographies. Medical students 


every day 


occurrence. leads one to assume, 


retore, 


made of 


discard the fragmentary notes of 
clinics and lectures as soon as the immediate 
need for them has passed. Dr. Pratt  pre- 
served his, and their particular interest lies 
in the fact that as he states in his “Preface”, 
made up almost entirely of the 
exact words of the Master”. 

The principal subject of this small volume 
is preceded by an introduction in the form 


usually 


“they are 


of a short biographical sketch, composed very 
largely of personal recollections of Sir Wil- 
liam Osler. A preface follows in which the 
writer outlines in a few pages the organiza- 
tion of the Medical Clinic at The Johns Hop- 
kins Hospital as it appeared to him when he 
studied under Dr. Osler during the winter of 
1896 and 1897. 

The main body of the book is composed 
made at Dr. Osler’s informal 
ferences viven in the dispensary and the more 
elaborate clinics held in’ the amphitheatre. 
The notes are brief, almost always dated, and 
consist of an outline of the patient's history 
followed by a verbatim record of Dr. Osler’s 
is characteristic that these dis- 
cussions often contain references to medical 


ol notes con- 


comments. It 


history personal recollections and some. tell- 
ing epigrams which made these clinical 
demonstrations such fascinating exercises 


Typhoid fever and pneumonia loom larg: 
iumongst the great variety of conditions that 
were presented, and the appendix contains a 
list of the that 
were seen by the students during the course 
ot the vear. 


cases of these two diseases 


The book furnishes an impression of Osler’s 
method of teaching and it sketches in sharp 
lines the personality of a great master. A debt 
of gratitude is due Dr. Pratt for having made 
and preserved these records which are now 
made available to the medical public. 


W.L. 


THe Neurosis OF MAN. By Tricanr Burrow, 

M.D., Ph.D., Scientific Director, Lifwynn 
Foundation. Pp. 428; 26 figs. New York: 
Harcourt, Brace, 1949. Price, $7.50. 

In the foreword of this book, we learn 
that Freud once asked someone, “Does Bur- 
row think he is going to cure the world?” 
Dr. Burrow’s response was, “I most certainly 
do.” He, like most thoughtful people, is con- 
cerned with the possibility, or perhaps inevita- 
bility, of another world war. He advises 
“phyloanalysis’—an analysis of the phylo- 
organism of man. The book considers the 
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BOOK 


to how a social organism 


led to 


question as man as 


in be reverse his own social habitua 


tions Perhaps SON 


peopl will find that it 


contains some of the answers to some of the 
proble ms of today W.P 
SURGICAL MANAGEMENT OF VASCULAR Dts 
EASE. By GerALp H. Pratr, M.D., Assoc 
Clin. Prot. of Surgery, New York Univ. Pp 
196; ISI] ills.. 2 in color. Phila Lea & 
Febiger, 1949. Price, $10.00 

IS ill unusually well balanced mono 
graph, concise and easily readable The 
author has drawn trom his extensive experi 
ence in the treatment of vascular lesions 


Whereas treatment is emphasized theoretical 


anatomical, diagnostic and pathological as 


pects are also included. It is divided int 
sections on the nomenclature of vascular dis 
ind obt uning the patient's history, dis 
eases of the venous, arterial and Ivinphatic 
systems, surgery of the heart and ippropriate 


techniques useful in the management of vas 


cular ibnormalities This book IS recom 
nded f reading and reference for all 
wl treat patients with vascular diseases 
H. Z 
Facrors oF Evotution. By I. I. 
HAUSEN, Formerly Member Academy of 
Sciences of U.S.S.R. Pp. 327; 42 ills. Phila 


Blakiston, 1949. Price, $6.00 

lHe subject matter of this valuable book 
drawn trom the diverse fields of morphology 
ecology and gt 


paleontology systematics 


synthesized into 


netics IS a philosophy ot 
olution e1 


of natural 


stabilizing factors 

selection Preface bv the 
Author and the by Th. Dobzhan 
sky the extensive subject matter of the volume 
related to 
iuthorities. This subject matter includes 
variability as a source of 
the 
variability of populations, elementary 
the 
of its historical development 
volution and the 
13 page bibliography should be useful to stu 


lents te 


iphasizing the 
In the 
Foreword 
briefly advanced by 
other 
individual 


change 


conce pts 


historic 


in organic nature, dynamics of the 


processes of variation of an organism and 
ind the rate of 
factors determining it. The 
ichers ind irch 


delve 


ispects P 


investigators 


wishing te more deeply 


into spec ial 


W. 


IRON METABOLISM 
By A. VANNOTTI, 
Internal Medicine, and A. DerLtacnaux 
M.D., Lector Univ. of Lausanne. Translated 
by Erwin Putay, M.D. Pp. 267. New York 
& Stratton, 1949. Price, $6.50 

THIS monograph was first 


AND ITS CLINICAL SIGNIFI 


M.D.., Prot ot 


CANCI 


Grune 
published in 


AND NOTICES 

German in 1942 by Schwabe of Bale, Swit 
zerland. In_ his preface to this first Englis] 
translation Dr. Vannotti states that several 
chapters of the original 1942 edition have 
been supplemented and recast and a_ third 


part added for the benefit of practicing 
For the student. of 
this monograph will be a 


book Pha 


more reterences to 


phy 


siclans iron metabolis: 


useful reterencs 
conta 
German literature thar 
published in tl 


reterences ine pri 


bibliography iturally 


comparabl compilations 
Many of the 

the date otf the original publi ition 
work pre 


country 
to 1942 
Phe 


S¢ hola ly 


sented is authoritative ine 


most useful 


purpose ot tl 


translation seems to be that of introducin 
making available to English spe ikin 


readers the older 
metabolism published in Continental Europe 


ind 


much of literature of 


The Reviewer does not believe that the pra 
tical considerations (Part 3 ire) sufficient! 
he Iptul to general pra titioners to justify pul 
chase of this monograph r. F-H., fn 
BLoop TRANsrusion. Edited by Grorrnrti 
KeyYNes, M.D., Emeritus Surg., St. Barthok 
mews Hosp London Pp. 574; 109 ill 
Balt Williams & Wilkins 1949. Pri 
$12.50 

Tue stated purpose of this book by Britis 
authors is to ompile ill essential curr 


knowledge concerning blood transfusions an 


related subjects in one volume There is 
excellent historical review by the Editor 
Geottrev Kevnes The technical sections I 


written by Mlaborators. All of the chapter 
have been ( iretully and thoughtfully pr 
pared, and the writing is uniformly good. A 


luce 
to 1949 | 


to 
up 


special effort has been made 


deve lopme nts ot Importance 


the discussion of most topics the world liter 
ture is reviewed, and there are complete lis 
ot references at the end of the chapters Tl 


book 


texts 


favorably with other 


this field. It 


compares rece 


covering be rect 


mended without reservation ee 4 


By 
( hapte I 


TREATMENT IN PROCTOLOGY Rost 


TuRELL, M.D 
chosomatic Problems 
Pp. 248; 85 ills. Balt 
1949. Price, $7.00 


THis monograph is to be commended 


on | 
| OUIS | INN, Ml | 
Williams & Wilki: 


with a 


by 


applying the many advances made Ink The dic 
to the 
As well as d 
antibiotic theray 
nutrition t 


science during the last decade specia 


of anorectocolonic diseases. 


cussing sulfonamide and 


anesthesia, and diets and 


Author includes chapters on such spt 


BOOK REVIEWS 
opics as proctology in geriatrics and pedia- 
trics proctological disorders, 
id a summary of drugs and physical equip- 
nent useful to the proctologist for diagnostic 
ind the rapeutie 


psvchosomiatic 


procedures. Pre- and post- 
yperative Care is discussed. The chapter on 
the management of pruritus ani is helpful. 
Phe references at the end of each chapter 
nelude the more recent literature. The many 
illustrations are excellent, with some unusually 
ood colored photographs. 
Author is on treatment 
mall its phases as related to proctology. This 
book should be to medical 
residents and general practitioners 
vho wish a briet up-to date handbook that is 
written by one obviously qualified in his field 


Phe « mphasis of the 


usetul students, 


nternes 


N. M. 

BLoop AND PLasMA TRANSFUSION. By MAX 
MI. M.D., Se.D.( Med.), Assoc. 
Prof. of Pathology, Univ. of Pennsylvania, 

id Joun J. McGraw, Jr., M.D., Instructor 
n Pathology. Pp. 497; 124 ills. Phila.: F. A. 
Davis, 1949. Price, $7.50. 

Pius text deals with the details of operation 

t blood bank, the preparation and preser- 
tion of plasma the preparation of crystal- 


id indications for transfusion 


blood and plasma, etc. The are 
ialified to discuss the subject because of 
eir experience in civilian and military labo- 
Thev are to be commended 
lucid stvle of presentation 
i makes the subject matter readily un- 
rstood 
the 


the 


solutions 


authors 


medicine 
r the 
hicl 


simplh 


by both physician and technician 


en simplest technique, such as veni- 


given in detail. The text is ade- 
iately documented with illustrations of pro- 


neture Is 


which ra- 
with blood and plasina. 


lures and charts 


equipment, 
ilize 


therapy 
nical pathologists and laboratory techni- 


ns will find this book well worthy of their 
ention R. N. 
HISTOPATHOLOGY OF THE SKIN. By WALTER 


Lever, M.D., Instructor in Dermatology, 

Harvard Med. School. Pp. 149; 221 ills., 8 

color. Phila |. B. Lippincott, 1949. 
$10.00 


Preachers of cutaneous histopathology have 
long time felt the need of a concise, 
ll-illustrated and up-to-date compilation of 
subject. Because previous source books 
been too large, poorly illustrated, out of 
or written in 


a foreign language, an 
idual teacher had to devise his own col- 
m of collateral reading for his students. 
r has produced a concise, readable, and 

the most part well-illustrated text, which 

es emphasis upon essential histological 
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features with particular reference to those 
diseases in which histologic examination is of 
diagnostic value. This book's 20 chapters 
cover the of 
together with a brief discussion of some gen- 
eral topics including embryology and histology 
of the skin, laboratory methods, and mor- 
phology of the mesodermal cells. 


gamut dermatologic diseases 


On the whole, the subject is presented in 
an entirely acceptable manner. In addition to 


the Author's own ideas, there are ample, 
especially English language, literary refer 
ences for the more interested reader to con- 
sult. There are, however, certain parts to 
which the Reviewer would take exception; 


for example, even granting that an aversion 


to cutaneous punches for obtaining biopsy 


specimens is unjustified, one can not 
pass without comment Lever’s statement 
that, “as a rule, it is inadvisable to include 


normal tissue in the biopsy specimen because 
improper sectioning by the technician may 
result in only normal skin being seen in the 
section.” This objection can easily be avoided 
by simple directions to the laboratory worker, 
and the advantages for orientation yielded by 
having normal skin in the specimen are de 


manded by competent pathologists. H.B. 
Hycrene is Pusuic By 
Paut V. LemxKavu, Assoc. Prof. of Public 
Health, Johns Hopkins Univ. Pp. 396; 9 
figs. New York: McGraw-Hill, 1949. Price 
$4.50 

luis is the first book that has been pub- 


lished on the subject of preventive psychiatry 
in the field of public health. It is a welcome 
contribution to medical literature and will be 
especially appreciated by those who are con- 
cerned with public health work, psychiatry, 
and general medicine. The organization of the 
book is largely that of a course in mental 
hygiene. The summary at the end of every 
chapter is a helpful arrangement. Perhaps the 
most informative chapter is “The Attack on 
the Problem” (Chapter 5), which describes 
the efforts made in different sections of the 
United States and Canada to attack mental 
hygiene problems through the medium of 
public health agencies. W. P. 


PRoGREsSS IN ALLERGY. Vol. 2. Edited by Paut 

KALLos, Helsingborg, Sweden. Pp. 356; 50 
figs. New York: Pub., 1949. 
Price, $7.50. 

volume presents an excellent cross 
section of the recent advances in the field of 
allergy from the fundamentals of immuno- 
chemistry to the more practical aspects of 
therapy of such clinical conditions as’ status 


Interscience 
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st] 
The 


naticus, allergic dermatoses, ind so on 


authorities 
States. It 


multiple contributors includ 


ind United 


both urope is an 
dvanced treatise and while of great value to 
the advanced student o1 specialist in the field 


of allergy, is not suitable for the neophyte in 


the field nor for undergraduates. A briet 
ntroduction and the last 62 pages ot the text 
ire in German, the remainder in English. It 
wo in one 


uld seem more pi ictical to publish 


that oft the COUT the vol 


itry where 


ie is to be offered ML. M 
EMORRHAGK DisORDERS By M 
AGGELER. M.D.. Asst Clinical Prot. of Medi 
re ind S. P. Lucw, M.D Prot. of 
Medicine. Univ. of Califon Pp 112: 126 
Is. Chicago: University Chicago Press 
1949. Price. $10.00 
LHIS monogt iph partly in color, is a beau 
t 1 hand-drawn practic 1 outline which is 
well-organized, accurate and up-to-dat Phi 
technical pro dures necessary for the dia 
nosis of hemorrh 714 diatheses are nven aw 
detail Individual dis are covered with a 
cle | emphasis on thet p\ Pha jt ility 
printing, drawings, and diagrams and the 
essarily large nun tber of illustrations are 
responsible for the high sales price. The briet 
lescriptions of the subjects ‘and small 
int of theoretic ily it rial rake the work 
lue f students and internists but unsuit 
le tor hematologists DS 
UNDAMIEN TALS Or QCTOLARYNGOLO®) B 
LAWRENCE R. Botes. M.D.. Clinical Prot. of 
Otolarvngology Minnesota. Py 
143: 184 ills. Phila.: W. B. Saunders, 1949 
Price $6,900 
luis is an intelligently organized, well 
written competently illustrated book Phe 
linical chapters mostly represent the oto 
rhinolarvngologi« opinion of today that has a 
factual basis. Admittedly incomplete is 
reference work, numerous references are ot 
fered as a guide to the reader whose interest 
moves him to further inquiry. The book will 
SETVE idequately the everv-dav needs of un 
iduate medical students and plivsic hans 


who are not specialists 


N. 


RapIoLocic EXPLORATION 


OF THE BRONCHUS 
By S. Dt Rienzo, M.D., Chief, Radiology 
DD. pt Institute of Cancer, Univ. of Cordoba 


HucHES 
OvVERHOL1 


Ill 


Tomas A 
Springhi ld, 
$10.75 


Argentina. Translated by 
M.S 
M.D. Pp 
Charles 


IN 


by RiIcHARD 
166 ills 
1949 


this monograph a 


Foreword 

Thomas Pric 


leading roentgen 
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ologist presents the results of studies by hi 
meticulous technique in the entire gamut of 


ire 


ideas 


Author's 


tle 


bronchial STOTIS 


bron hi il 


Ol 


dynamism particularly 


intriguing is his lmpression strikingly illus 
trated that coughing is primarily alo 
wetive ejaculation of sic) the bronchial wall 


ittention is directed to the 
and to 


Phroughout, mu 


bronchial sphin ters 


their postul iter 


roles the etiology ot broncho-pulmonar 


disease stresse 


technique 


spot roent¢gvenog! iphy during bronchial fill 
ng ind “serial pl ration neaning detail 
observation of the mode of filling successive 
of the larger bronchi, their finer branch 
and finally thie ilveoli Phe mterestin 
mcept is ad ited that asthma is) man 
tasted | | ental narrowi 
{ bronchial b ( wit failure of alveol 
fillin numerous al 
ellent lity regrettably 
number tv} raphric il errors t 
translation 

This t t work ld sti ulate 
terest tailed b rapl stud 
» clinical vit] part lar attention 
bronchial patholog HS 
ANNUAL Stupres IN THE: Histo 
or Cuenusrry. Epcar F. Memoria 
CotLection. Univ. oF PENNSYLVANIA. I 
ited by ‘Tenney. | DAVIS Henry M 
LEICESTE! succeeded the late 
Davis in| Editorial Board ind i inte 
national grou, Consultir 1 
189: 20 ills. Phila U1 f Pennsvl 
Press L948. | ( $3.50 

PERPETUATED by an endowment by Ed 
Fahs Smitl vidow, the Me rial Collect 
is now able t rry out his unfulfilled hoy 
to establis] journal devoted to the subj 
This first of eries of annually ippeal 
bound voh ontains 14.) studies 
in English hough including but litth 
direct medical ncern—an article on calo 
is the only " in this volume—we ire ¢ 
to welcome tl important utlet for che 


il lies | kK 


Isoropic TRACERS AND NuCLEAR 
WITH APPLICATIONS TO BiloLoGy AND Mi 
CINE. By E. Sint, Univ. of ¢ 
fornia. Pp. 6553; 136 figs. New York: M 
Graw-Hill, 1949. Price, $12.50 

IN the rapidly developing fie Id of rac 
activity there is need for a current handb 
of theory and practice which summarizes 
brings to date concepts and advances. 1 


book admirably fits the need The text 


— 
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conveniently subdivided into sections: 


radiations, methods 


and biological and medical 


isotopes and nuclear 


ind instruments 
ipplic ations ot isotopes. There are full discus- 
sions of nuclear structure, radioactivity, 
counters, internal dosimetry, safety measures, 
and instruments for the production of isotopes, 
with numerous useful illustrations, tables, and 
raphs. The section on the biological and 
nedical application of isotopes is of neces- 
sity incomplete, but representative. Such a 
wealth of factual material is all 
that the handbook an 
invaluable reference source for the investi- 


rator 4 


present in 


sections can serve as 


Diererics FOR THE CLINICIAN. 
by Harry |. Jonnson, M.D., 
formerly Clinical Prof. of 
Medicine, New York. Post-Graduate Med- 
ical School. 28 contributors. Sth ed. Pp. 898. 
Phila.: Lea & Febiger, 1949. Price, $12.00. 

lis latest revision brings up to date a 
sbunniae which has long been regarded as 


ne of the most useful practical texts in the 
field of All of the 


re retained, including the exce ptionally com- 


nutrition former features 


plete appendix consisting of extensive food 
tabl low 


es adequate cost diets, specihic 


mineral and other 


rvanic, vitamin contents 
f toods, glossary of vitamin terms and def- 
thous re has he ch adde d a new chapter 
n Folic Acid together — with complete 


vision of all the chapters dealing with 


liseases and their dietary management. This 


compre hie and highly useful volume 


K.E. 


NEW BOOKS 

By Mapeuine L. Ram 
Bert. Translated by Jean Piacer, Prof., 
Institute J]. |. Rousseau, Geneva, Switzer- 


land. Pp. 214; 14 figs. New York: Internatl. 


Children in Conflict 


Univ. Press, 1949. Price, $3.25. 

\ MOST interesting book on how a practic Ing 
psychoanalyst treats young children, with especial 
reference to her utilization of puppets and 
irTawings 


the general 
qualified or anxious to undertake 
ut it will help explain to him some of the types 
#t methods his psychoanalytic colleagues. 


It is not the sort of therapy which 


hysician will be 


used by 


streptomycin, Its Nature and Practical Appli- 
ations. Edited by Setman A, WaAKSMAN, 
Ph.D., Rutgers Univ. Pp. 618; 95 ills. Balt.: 
Williams & Wilkins, 1949. Price, $10.00. 


luis book, the work of 58 contributors, em- 
phasizes the clinical application of streptomycin. 
rhere are, however, short sections on the bio- 


mzical and chemical aspects of streptomycin, its 


AND NOTICES 
antibacterial and pharmacologic properties, and 
its application in veterinary medicine and agri- 
culture. Since streptomycin was isolated in 1943 
approximately 1800) publications have appeared 
concerning it. While there are selected references 
at the end of each chapter, no effort was made 


Reference 
bibliography, ““The 
1944-1948” published 


many clinical applications which 


to present complete bibliographies 


made to a more complete 


Literature on Streptomycin, 


previously. Of the 


are discussed, emphasis is placed on the use of 
streptomycin in tuberculosis. Laboratory workers 
and clinicians will find this book very useful. 
H. M. 
Synopsis of Hernia. By Lason, 
M.D., Instructor in Anatomy, New York 
Medical College. Pp. 500; 97 ills. New 
York: Grune & Stratton, 1949. Price, $6.50. 
IN this book the author has revised and sum- 
marized his earlier volume (Blakiston, 1941). I 
represents a ready source of much information 


especially to students and 
The 
described as to 
dangers ot 
cellent. 

Asicle 


somewhat 


valuable younger 


luc idly 


sur- 


geons various types of hernias 


are 


etiology, management and prog- 


section dealing with complications and 


inguinal and femoral hernias is’ ex- 


occasional use of 
the book is a 


ontribution to the field and to the practicing 
surgeon's library 


from minor errata and 


unfortunate phraseology, 


good « 


Tuberkulose-Lexikon fiir Arzte und Behdérden. 
Von Dr. Mep. HABLL. RoLorr. 
Pp. 372. Stuttgart: Georg Thieme Verlag 


New York: Grune & Stratton, 1949). 
Price, $4.50. 

nis is a useful dictionary type of encyclopedia 
concerning tuberculosis. Adequate general ref- 
erences are given. It is written in clear and und. - 
standable language Adequate and simple defini- 


presented, 
consists of 10 
used in the discussion of 
of the chest their 
English, French, Italian and Spanish. 


tions are An especially desirable feature 
devoted to 


tuberculosis 


pages words commonly 
and diseases 
and equivalents in German, 


Electrocardiographic Technique. By 
Scunirzer, R.T..M.D. Pp. 96; 46 ills. New 
York: Grune & Stratton, 1949. Price, $3.50. 


Tne technique of recording the generally 
accepted precordial and extremity leads and the 
common causes of unsatisfactory tracings com- 
prise half the material of this manual. These are 


supplemented by simple descriptions of heart and 


circulation, string and amplifier types of instru- 
ments, and special procedures and devices about 
which the Author thinks that the electrocardio- 


graphic technician should be informed. The format, 
style illustrations are good; the latter 
times The book can certainly 
nurse or technician and con- 
material for physicians inex- 
routine recording of electro- 


1S. 


Annual Review of Biochemistry.. Vol. 17. 
Edited by ]. Murray Luck, et al. Stanford, 
Calif.: Annual Reviews, 1949. Price, $6.00. 

Tus 18th volume of the series continues the 
record of excellence of its predecessors in reviewing 

23 selected fields of investigation. The sub- 

reviewed yearly are: biological oxidations; 


and some- 


overprofuse. be 
recommended for 
tains much helpful 
perienced in the 
cardiograms. 


some 


jects 


— 


BOOK 


proteolytic ind non-oxidative, non proteolytic en 


ymes; carbohydrate chemistry; chemistry of | the 
lipids, amino acids and proteins, nucleoproteins 
nucieic acids and derived substances, neoplastic 
tissue metabolism of the lipids, protein ind 
imino acids phosphorus compounds carbohy 
drate netabolism; mineral metabolism; chemistry 


hormones; 


inhibitors, and 


vitamins; metabolic 


plants 


nutrition; 
nutrition of 
include 


mineral Topics 


viewed regularly 


chemistry of anti 


insect biochemistry; nitrogenous constitu 


plants, and organic acids of plants 


H. \ 


[he Mental and Physical Effects of Pain. By 
V. C. Mepver, M.D., Assoc. Chief. Ass’t 
Endocrine Clinic, St. Bartholomew’s Hosp 
London. Pp. 59. Edinburgh: E. & S. Liv 


ingstone, 1949. No price given 

SOME ill too brief historical remarks on pair 
precede i mature consideration f the 2 parts of 
this teresting study 


Acute Laryngotracheobronchitis. By A. Harry 
NeFFson, M.D. Pp. 197; 17 ills. New 
York: Grune & Stratton, 1949. Price, $5.00 


NEW EDITIONS 


{ Bou Grows p Bv Harry C. MckKown,. 2d 
ed. Pp 333: illustrated New York 
MeGraw Hill, 1949. Price $2 1() 

[Ht s a complete revision of the 1940 editior 
tl ew chapters, illustrations and bibliography 
Designed to help teen-age bovs, it contains a con 
rable amount of information which iv } 
pt not onlv to them but t their parents as 
It is concerned with the evervday situat 
ind {| blems of the iverage Junior and Senior 
High §S | boy rather than with those of the 
poor idjusted or emotionally disturbed bov 


Laboratory Manual for Principles and Prov 
esses of Pharmacy. By Henry M 
Ph.D., Dean and Prof. of 
of Texas, JOSEPH B. Burt 
Prot. of Pharmacy, Univ. of 
L. Warr Ristnc, Ph.D., Prof 


BURLAGI 
Pharmacy, Univ 
Ph.D., Dean and 
Nebraska, and 


of Pharmacy 


Univ. of Washington. 2d ed Pp. 271. New 
York: McGraw-Hill, 1949. Price, $3.00 
luis manual gives a good comprehensive cover 
pharmaceutical manipulations, being de- 
signed to accompany the text of the same name 


The review questions contained in the 
benefit to be 


source of 


manual are 


good. However, any derived from the 
ial is A 


letion f the 


reference following com- 


limited 
I. M 


prescribed 


course Is Very 


Unipolar Lead Electroc ardiography By EMAN 
UEL GOLDBERGER, M.D. 
Montefiore Hosp., New 
392: 221 ills. Phila.: 
Price, $7.50 


Adjunct Physician 
York. 2d ed. Pp 
Lea Febiget 1949 


Digitalis and Other Cardiotonic Drugs. By 
Ext Roptn Movirt, M.D. 2d ed. Pp. 245 
19 ills; New York: Oxford 


Pric $5 10% 


Universit 


1949. 


Press 
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Clinical, Diagnosis by 
tions. By JoHN A 
Medicine 
1212; 93 
Crotts 


Laboratory Examine 
KotmMer, M.D., Prot. of 
University. 2d ed Pp 

York Appleton Cen 


$12.00 


Pempl 
ills New 
1949 


tury Price 


Physiol 


NOLDS 


ogy of the Uterus. By S. R. M 

M.A Ph.D Carnegie Institution 
of Washington, Baltimore. 2d ed. Pp. 611 
5 New York: Paul B. Hoeber, 1949 
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Rey 


5 figs 


Price, $ 


ngolism and Cretinism By 
M.D 
Harvard Med. S 
ills. New York 


$7.00 


LEMENS | 
Instr. in Neuropathology 
hool. 2d ed. Pp. 316; 104 
Grune & Stratton, 1949 


Price 


Vervou 
‘D-KROHN, M.D 
Roval Frederick Univ 
59: 131 ills. New York 


The Clinical Examination f the 

System. By G. Hl. Mont 

Prot ot Medi lr 
Oslo. 9th ed Pp 


Paul B. Hoeber, 1949. Price, $5.00 
Stedman's Medi al Dic fionary Edited | 
NorMAN Burke Taytor, M.D., with 
Taytor. D.S.O. 17th ed Py 
1361 Balt Williams & Wilkins 1949 
Price, $8.50 (without thumb index, $8.00 
ppears nder tl ime edit 
is tl 16th edit fter a interva 
thoroug! res eV litions.’ N 
thele ipp tt uy t " " it t 
I l ‘ plet t it thar the new 
Gould, for ta Ir par th the 15t 
edlitior \ I. Med. S 204, 59 194 
the chief innovatior lengthy (28 pa 
word list i th ninars tior n medi 
etvmologs FE. kK 


Textbook of Physiology. Edited by 


M.D., Sterling Prof. of 


Jorn 


F. Physi 


logy, Yale Univ. 16th ed Py 958: 55 
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